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alfuvinm
analytical holding time

afion

anthropogenic parameter

agquifer

aquifer vield
attenuation

auger

background levels

bedrock

biouptake

borehole
battomlaml_ forest -

'GLOSSARY
Material deposited by a stream or other running water
The time a sample may be stored before it is analyzed

- An. atom er group of atoms that carries a negative electrical

charge.

A parameter creaﬁadhymanandnntnamm]ly nccumngmme
environment,

A water—beamg Iayer of permeahle rock or soil that will }Flﬂld
water to wells in usable quantities. Confined aquifers are
usuaily at higher than hydrostatic. pressure and are isolated
from the atmosphere at the peint of discharge by impermeable
geologic formations, Uncenfined aquifers are exposed to
atmospheric pressure through openings i the ﬂverlymg
materials (vadose Zone). :

The maximum rate of withdrawal that can be sustained by an
aquifer while the decline in the hydraulic hcad in. the aquer is
kept within acceptable dimits.

. Reduction in the concentration of & contaminant due to physical

characteristics of the groundwater system and not due to

- diversion (dispersion}.

A rotary drilling device used to drill borings through
unconsolidated materials in which the cuttings are mechanically
removed from the bottom of the boring without the use of
fluids,

Naturally ocourring chemical and radicactive concentrations in
goil, surface water, and groundwater wlthm a specific
geographic region.

Solid Tithified or crystalline (lattice structure with molecular
bonds) rock that underties uncomsolidated surficial materials.

A ledge in open-pit mines and quarries which forms a single
level of operation above which mmeral Or waste matznals ase. -
excavated.

Route of intake related to émrage, transport, and metabolism
within an organism. .

A cylindrical hole made by drilling into soil or rack. |
A terrestrial vegetation commwmity characterized by the

presence of alluvial soils and by frequent flooding or ponding. |

DOE/OR/21548-587, Rev, 1
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bulk waste

carbonzte

carcinogen

cation

characterization

chemicat dissclution
- chemical precipitation
colloidal

comonitied effectve dose
equivalent (CEDE)

complex

conceptual model

conductivity

" corsfuit

core-lpss

A waste mass consisting of similar materials such zs soils, -

liquids, or sludges.

A chemical compound containing CO,

- Any agent that has been shown to produce or acceleraie the
*development -of malignani- or poientially malignant ‘umers.

WSSRAP-recognized carcinogens are defined by DOE Order
3480.10.

.An -atom or group of atoms that carries a pc-smve: elecetrical
. charge,

The process of idcmi‘fyiﬁg or classifying 2 waste material.
Characterization can be made through testing of the materiat,

‘labels, or other written identifications, or generat knowledge

of the waste,

The process of putting a solid cnnst:ltuent into a sohwion by
chemical reaction.

The process of separating dissolved constiments from a
solution by chemical reaction.

Refers to a submicroscopic particle that does not settle-outin -
solution. :

The sum of the committed dose equivalents to various tissues
or organs in the body, each muitiplied by its weighing factor. .
Expressed in millirem.

' A'c]mmicalcmnpomd formed by the union of a metal ion with

a nonmetallic ion or molecule.

Informatron about waste sources, pathways, and receptors used
to develop a conceptual understanding of the potentiat risks to
human health and the environment. '

A measure of the ability of water to conduct an electric
current.  Conductivity is typically propostiomal to the
comcentration of dissolved solids and is measured in zmhos/em
at 25°C. ' _

An underground featute formed by the dissolution of carbonate
rock material filled with water under hydrostatic pressure.

Portions or segmenis of geologic sample lost during drilling,
due to moncohesive physical properties or the absence of
geologic media, as in the case of voids and fractures.
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data validation

data verification

desorption -

discharge

dissolved oxygen

effluent

Eh

evaluation
evapotranspiration

exposure

fracture
Geiger-Meuller detector

geochemical

A systematic review 'Gf data using Jaboratory analytical records
to assess laboratory performame -in accordance with the
defined amalytical methods. '

A nonanalytical review of sample data and associated
documentation to ensure that samples have been preserved,
shipped, maintained, and analyzed in accordance with
established data quality qumrelmnts and stamiard operating
procedures.

- A general term used to-encompass reversal:of the processes of ..

absorption, adsorption, ion exchange, ion retardation,
chemisorption, and dialysis; in the ‘process of desorption,
molecilés of a gas, liguid, or solid are released from a material
into a liquid medium as it passes through.

The process by which water is released or lost from the zone
of saturation, either directly into a geological formation or
indirectly by way of another formation.

The mass of free oxygen dissolved in water and measured in
mg/liter. In groundwater, frée oxygen is consumed n
reactions with minerals and organic matter in the unsaturated

and saturated zones. '

Liquid, gaseous, or solid discharges into the environment
generated by a process or procedure.

Symbol for redox potential.

Assessment or determination of worth ba&ed On Some uh]ac:uvc
criterion or rationale.

The combination of water iranspired from vegetauon and
evaporated from the soil and plant surfaces.

Any situation arising from work conditions where an individual
may ingest, inhate, ahsorb through the skin, or otherwise come
in contact with a hazardous substance.

A break in a rock formation due to structural stress. Fraciures

may occur as faults, shears, joinks, or planes of cleavage. .

An instrument for counting alpha, beta, and gamma radiation
{Geiger counter).

Pertaining to the distribution and amounts of the chemical
elements in minerals, rocks,.ores, soils, water, and the
atmosphere on the basis of their atoms and jons.
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geomorphic

~groundwater

- hydraulic conductivity -

hydraulic gradient
hydrogeology

hydrology

hydrostratigraphy
isnplet_h

lithology

logging

losing stream
monitoring well
Nal detector

organic matter

overburden

Pertatning to the classification of the nature, origin, and
development of landforms and their relationship to underlying
structures, and the history of peologic changes as recorded by
these surface features.

- Water -w'!fhin the zone of saturation beneath the gmund surface..

- The rate of flow (measurcd in gallons per. day or centimeters
. per second) of groundwater through a unit cross-sectional area
- -under a unit hydranlic gradient in & unit of time, at-a specific

teraperatire. Synonym: permeabiliy coefficient.

The rate of change in total head per unit distance of flow ata
given point and in a given direction.

The study of the character, source, and mode uf occurrence of
underground water. .

The study of the properties, distrihutinn and circulation of
water on the surface of the land, in soil and un.derl}rmg rocks,

. and in the atmosphere.

The zcience of the character, source, and mode ﬂfnccurreme '
of water in underlying rocks.

A line on a map indicating points of equal size or abundance.

The study of the physical character of a rock based on such
characteristics as color, mineralogic composttion, and grain
size.

The method or technique by which subsurface formations are
characterized relative to depth, lithology, and stratigraphy, and
presented graphicatly by measurements or observations during
drilling of soils and/or bedrock.

A stream {or reach of a siream) that loses water by seepage
into the ground. Synonym: influent stream.

A well, geperally small in diamater, that is used to obtain
groundwater samples for characterization purposes.

Sodium iodide scintellation detector used for detecting elevated
levels of gamma radiation. - '

Forms: leaves, twigs, bark. Aquatic invertebrate habitat where
shredding-type species are found including shoreline areas and
leaf pack.areas. :

Unconsolidated materials such as loose soil, sand, and gravel
that lie above bedrock.

DOEORZ1848-587, Rav. 1
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oxidation potential

particulate

- permeability

pH

physiographic
PIC

piezometer

porosity

potentiometric map

radon

recharge

riparian

A measure indicating the probability of an oxidation-reduction

reaction occurring,

A general term wused without restriction as to shape,
composition, or internal structure, for a fragment or grain
ocurTing &8 a separable or distinct unit in air, water, or rock.

" The relative ease with which.a porous medinm can:transmit a-
- liquid under a hydraulic gradient. In hydrology, the capacity.
~of rock, soil, or sediment for allowing the passage of water,

A measure of the relative acidity or alkalinity of a solution,
with neutral equal to a pH of 7. The negative log, of the

hydrogen ion activity in a solution.

The physical nature of objects, -

The pressurized ionchamher_méd to measure gamrna radiation
dose rates one meter above the surface in units of
microRo€ntgens per hour.

‘A nonpumping ‘well, genevally of small diameter, that is used - -

to measure the elevation of the water table or potertiometric
surface. A piczometer generally has a short wellscreen
through which water can enter.

The property of a rock or soil that enables the rock or soil to
coniain water in voids or interstices. Usually expressed as a
percentage or as a decimal fraction of void or interstice volume
as compared to total volume.

A subsurface coniour map showing the elevation of a
potentiometric surface of an aquifer; an imaginary surface
Tepresenting static water level (piezometric surface) in an
unconfined aquifer or the total head of groundwater as defined
by the level to which water will rise in a well in a confined
aquifer. :

Common name for Radon-222, a gasecus decay produét of the
naturat U-238 decay series.

The process by which water is absorbed and added to the zone
of saturation, either directly into a formation or indirectly by
way of another formation.

Refers to terrestrial habitat located on the bank of a hady uf
water, especially a river.
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Rock Quality Designation -

seep.

Shannon Tndex !
slope forest -
sohgtion openiﬁgs_ _
species

| stratigraphy

TCLP waste

thoron

transmissivity

UCL95

The ratio of the cumblative length of rock core pieces longer

than 4 in. to the total length of the core interval, Expressed as
a péreentage or decimal fraction of 1 or less.

A location where water oozes from the earth; water or liguid
efftuent that flows through a porous medium, e.g., water lost
through the bottom of a cnmainment structure. .

A diversity index that takes into account relative abundance

-and the sumber of specles where rare species count less- than

COTMION ONEs.

Mesic forest with gentle to moderately steep slopes in ravines,
valleys, bases, of bluffs. Characteristic vegetation includes
Northern red oak, white oak, sugar maple, and pawpaw,

Openings or passages formed in carbonate rocks such as
limestone, dolomite, and marble, caused by the chenncal
sotutioning of the rock along fractures, joints, etc.

(1) A group of plants or animals that may interbreed and
produce fertile offspring. 2) A paru-::ular kind of atomic

. nucleus, atom, molecule, or ion.

[1) The science of characleristics and attributes -::-f rocks as
beds or layers of homogeneous or gradational rock material.
(2) The interpretation in terms of mode of origin and geclogic
history of rock strata. (3) The arrangement of strata as to
geographic position and chronological order of sequence.

Any waste whose extract prepared as described in 40 CFR
261.21 contains any of the prescribed contaminamis in a
concentration greater than or equal to those shown in the

" regutations.

Comrmon name for Radon-220, 2 gaseous decay product of the
natural Th-232 decay series.

A measure of the volume of water flowing through a unit width
of an aquifer of given thickness under a unit hydraulic gradient
(1 m vertically for each 1 m laterally) and at the viscosity
prevailing in the field. Mathematically, it is the product of
hydraulic conductivity and aquifer thickness, :

Expresses 95% confidence that the indicated number is the
mean of the data set. '
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unconsolidated materials -

vadose

Vicinity Property

water tahle

weathering

Sediment that is loosely arranged or unstratified, or whose

particles are not cemented tugeth:r, occyring either at the
surface or at depth. :

Water occurring in the zone of aeration; thie unsaturated region
of soil between the ground surface and the water table. . -~
Afrarea near, but gutside the current boundaries of the Weldon -
Spring Chemical Plant, raffinate pits, and quarry areas that is
radioactively comaminated above current critegia as a result of

' prev-iﬂus‘operations and continting waste storage--activitiﬁs

The surface in a groundwater body at which the pore water
pressure is equal to that of the atmosphere. In a confined

. aquifer, it is the imaginary surface along which the water

pressure is equal to the atmospheric pressure.

Physicat or chemical changes, such as crumbling or surface
pitting, or destructive processes due to exposure of rock to the
atraosphere and its agents at or near the earth's surface.
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REMELHAL INVESTIGATION FOR THE GUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE. WELDON SPRING, MG

B.1 QUALITY ASSURANCE
B.1.1 Quality Assurance Program

The WSSRAP Project Managernent Contractor Quality Assurance Program (QAP) was
developed in accordance with DOE Order 5700.6C. The QAP applies a graded approach to ensure
that activities performed at the WSSRAP are of documented quality. The QAP details the 10-point
- criteria-described in DOE-Order $700.6C to ensure that site-wide activities are. performed in a

quality manner. :

: The QAP is supported by site quality pmdures'which direct the evaluation of quality-
affecting activities by -implementing independent assessments .and processes. that identify
‘ponconforming conditions and ensure corrective actions.

The QAP is implemented by the Project Quatity Pepartment through surveillances and
independent assessments of quality-affecting activities. The Quality Department reports
independently to the MK-Ferguson Quality ‘Director- and ‘indirectly to the WSSRAP Project-
Director. The WSSRAP is also appraised routinely by external organizations including the DOE
Headquarters and the DOE Oak Ridge Operations Office. These external audits assess complimce
with applicable regulations, DOE Orders, and site plans and procedures. Assessment and
appraisai reports, deficiencies, and corrective actions are iracked using the Site Wide Assessment:
Tracking System (SWATS).

The Environmental Quality Assurance Project Plan (EQAPJP) establishes patterns for -
conducting environmental activities at the WSSRAP in accordance with U.S. Environmental
Protection Agency (EPA) QA/R-5 with support from standard operating procedures which have
been developed for activities associated with environmental characterization. These procedures
have been developed from EPA and DOE guidelines and standard industry practices and are
specific to the WSSRAP site, They are reviewed at least annually and revised as necéssary.

B.1.2 Methodologies

Analytical and field measurement methodologies used at the WSSRAFP comply with
applicable standards required by the DOE, EPA, and the American Public Health Association.
Laboratory analytical methodologies wused by subcontracted laboratories for environmental
monitoring follow EPA Contract Laboratory Program (CLP), SW-846, or methods that are
reviewed and approved by the Project Management Contractor (PMC). Field measurement
methodologies typically follow the American Public Health Association Standard Methods for the
Examination of Water and Wastewater (Ref. 69). Quality control samples are collected at regular
specified frequencies in accordance with WSSRAP procedures to ensure consistent and gccurate:
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

-performance of sample collection and Iaburatcry analys:s Field QC samples consist of field
- duplicates and field blanks. '

Sﬁ.{hmnu*acted off-site laboratories performing analyses use CLF methodologies when
applicable. Each of the subcontracted off-site laboratories has. submiited a WSSRAP-specific
" Quality Assurarice Project' Plan (QAPjP) amd -coptrolled copies-of -their standard -eperating

‘procedures. These are copies that are.dssued and maintained by their Quality. Assurance. They are -
* available on site for ready reference. - The QAPjPs.and standard. operating procedures.are reviewed
and approved by the PMC, and quality assurance assessments are- perfnrmed mutml}r 10 ensure.
the analyses are: bemg performed according to each {aboratory's contract. - S

B.1.3 Data Reporting Using Sample Management Guide

The WSSRAP QA program for environmental data specifies numerous initiatives for each
aspect of data documentation, interpretation, and reporiing. The Semple Management Guide, a
specific ptogram-level plan, provides the foundation for collecting, verifying, validating, and
inuerpreting data, The Sample Management Guide provides site-specific guidance for managing:
data and associated documentation and. establishes general. data quality goals. This plan-also
includes guidance for preparing sampling plans, data verification, validation requlrements

- database admuustrauon and data archival.

B.1.4 Data Verification and Reuew

Quatry residuals data received from off-site anatytical laboratories were subjected to data
verification and review by a review detailed in Environmental Safety and Health (ES&H)
procedures. Verification consisted of a preliminary review of the guality-impacting aspects of
sampling, analysis, and reporting. It included reviews of sample preservation, chain of custody,
- analytical holding times, and a-comparison of electronic vs hard-copy reporting, Data verification
also ensures that all data were received for every sample submitted for analyses and included a
review by the data users. The review process ensures that any discrepancies identified during data
review were properly addressed and that the resultant changes were documented. Data review
compared the data points to historical or background levels.

B.1.5 Data Validation

Data validation is performed independently of fhe apalytical laboratory by WSSRAP
personnel in accordance with detailed ES&H procedures. Data validation consists of two primaty
functions. First, the analvtical process 15 reviewed and the quality of the data documented. This
. consists of reviewing all records related to sample integrity, sample preparation, ard the quality.
controt data for the varicus faboratory analytical measurement methods, Second, the data are
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDDN SPRING, MO .

. compared to the method-specific criteria ard site specific data quatity objectives (DQOs).- This

ensures that data quality is evaluated to the degree necessary to ensure it is a defensible part of the
remedial investigation (RI). At the WSSRAP, approximately 10% of all analytical data is .
validated according to site-specific procedures. This is accomplished by reviewing information
affecting data quality, such as instrument calibration, which is the same for all samples in an

+* amalytical Tot.” Tn-tases of incomplete laboratory data packages, Data Reporung*ﬂeﬁmenc}' Notices-
-7 {DRDNs) are- issued by QA to request the missing information from the-laboratory.. -

" Validator qualifiers are attached to WIZARD data ecords that have been vatidated, -This

-~ - -gllows data users to-assess the usability of the data without a-detailed knowledge of the-analytical

processes. Rejection of data are based on lack of suitable QC results and method interferences.
The resnlt of these programs and procedures is that analytical data quality is known and
documented, Table B.1.5-1 lists the validation qualifiers applied by the Validation Group.

TABLE B.1.5-1 | Validation Qualifiers

A Data mesting all QAMLC raquiramants. The parameter was analyzed for and detected.

U Data meeting all ﬂMQC r'eqmrernents The paramiatar was analyzed for but not
detectad.

J Data that are estimated or are éduquate for & semiquantitative assessment.

Ul Uncertain identification of a parameter.

R Dsta that are unusabla. Faramatér fmay or may not be present,

N Presumptive evidence of the presence of a parematar with no estimation of quantity.

* Date not validated.

B.1.6 Data Quality Objectives Definitions

Typically, DQOs are specified for bompletemss, ﬁccumcjr, precision, representativeness,
and comparability. Completeness, accuracy, and precision are measured quantitatively, and goals
are established in the sampling and analysis plan, Comparability and reptesenmtweness are more
qualitative. .

B.1.6.1 Compléteness

Cnmpleteifss-is the ratio of the number of usable samples to the tetal number of samples

.analyzed,.and indicates the rejection due to improper sampling or. taboratory control.
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B.1.6.2 - Accuracy

Accuracy is a-measure of hdw well the laboratory can quantitate the analytical results,
This is usually measured by the percent recovery of the spiked samples (laboratory control samples
and matrix spikes).

B.1.6.3 - FPrecision
: - Precision is-a-measure of the repeatability of the measusement and-is usualiy measured by
- the relative percent-differences between the sample and its laboratory duplicate, or the sample and
its field replicate, or the matrix spike and the mairix spike duplicate.
B.1.6.4 Representativeness
- Representativeness is usually a description: of the sampling strata and process and,

typically, is described quantitatively by the results from the ficld replicates and field blanks -
{ambient, equipment, and trip blanks}.

B.1.6.5 Comparability
Comparability is usnally a description of the methods of analysis used to quantify the data.

In addition, effects on data quantitation from anomalous conditions occurring during laboratory
analysis are usually evaluated. .
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'B.2 COMPLETENESS

Completeness is one of the characteristics that is reported semiannually for the laboratory
packages processed by the Data Validation Group. It represents the percentage of usable data
points in a Jaboratory data package. Unusable data points are those that are rejected for cut-of-

* T hourds -quality control-data ‘'and matrix interferences. The Data Validation-Group selects enongly
laboratory data packages to result in a vatidation of at least 10% of the data available. Tenpercent -
is considered tobe a minimum number to adequately assess the data, The Data Validation Group

- Teports mmplﬂenm by laboratory. The completeness for 1991 through- 1996 is shown in Table
‘B.2-1 which covers the penod of the quarry residuats sampling effort. : SR

TABLE B.2;1 Complateness Report Summary
. NO. OF NO. OF DATA NO. PERCENT

ITEM | LABORATORY | SAMPLES POINTS REJECTED | COMPLETENESS
1. AEHA . 81 482 68 87.4%
2, ACCU Labs 89 125 13 89.6% |
3. Barringer . | 311 1632 : 2 : QB.Q%
4. 1 Core Labs " 253 . 629 117  82.0%
5. ECOTEK LS) 158 1970 57  97.1%
6. | ESE ' - 41 2956 29 90.2%
7. General Eng. . i 1294 .66 L 94.9%
8. | Huntingdon ag | 450 4| 99.1%
o. | IEA Ine. 81 344 | a5 . 86.9%
10. | ITAS-St. Louis 280 3733 292 89.3%
11. | ITAS-Ouk Ridge - 34 1387 : 49 96.5%
12, | JIC B2 289 18 94.5%
13, Lockheed ' 185 - 3272 |- .74 97.7%
14. | Metavace 43 158 25 84.2%
15, Chsantetra : 33.1 ' ' 1663 - . a6 | 97.8%
16. | 5-Cubed 105 2084 1886 91.1%
17. | TCT-51. Louis 268 6288 | 1886 97.0%
18. | TMA-Dak Ridge 36 03| 5 97.5%
19. | WSSRAP Lab _ 277 537 0. 100.0%
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TABLE B.2-1 Complstenass Repert Summary {Continuedi
_ NO. OF NO. OF DATA NO. PERCENT
ITEM LABORATORY SAMPLES POINTS REJECTED COMPLETENESS
20. | Weston 547 8187, 468 94.3%
Totals 3,482 34,002 1,726 34.9%. .
DDEMH!2154E-5.BT. Rev. 1 B-6
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B.3 ACCURACY {(MATRIX SPIKE PERCENT RECOVERY)

The laboratory routinely conducts analyses of labﬂl_‘ai;ﬂl‘j' control samples (LCS) which are
used to assess the efficiency of the analytical process in extracting and quantitating the parameters

of concern. If the LCS percent recovery (% REC) is extremely low or extremely high, the data'
- are rejected as a result of the validation process. Table B.2-1 summarizes the number of rejected
-samples by laboratory. - Although rejection may- be-based on other than poor LS recovery, the -

- percent completencss is an indication of possible problems in meeting laboratory accuracy
standards. The LCS %REC is not routinely stored in WIZARD, but the matrix spike SREC is.
The matrix spike (MS) SREC can be used to identify those parameters for which the matrix
interferes in their identification and quantitation. '

For those parameters for which there were a significant number of matrix spikes for |

different methods, the MS %REC was close. This can be seen for grourddwater in Table B.3-1,
for suxface water in Table B.3-2, for soil in Table B.3-3, for sediment in Table B.3-4, and for an
garlier sediment effort in Table B.3-3,

The average %REC for each category did not significantly differ from matrix to matrix.
Although the nurmber of usable MSs was fow, the associated %RECs were acceptable except for

groundwater pﬁstmldasfpulychlnnnatad biphenyls, semivolatile analyses (SVOA), and volatile |

analyses (VOA).
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS QPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO
TARBLE B.3-1 Avarage Matrix Spike Percent Racovery for Groundwater
HUMBER .
oF | %REGC | %RAEC | CATEGORY | CATEQORY
PARAMETER METHOD MATRIX | AVERAGE | BTE AVERAGE STD
SPIKES
IONS ' ' . _ 93.a6| . 23.60
BRCMICE - EPA 300 10 105.43 4.0
CHLORIDE EPA 300.0 71 102s84| 7.88|
CHLORIDE EPA 32001 B 100.37| 10.10
CHLORIDE "EPA 325.2 1 103.00
FLUDRIDE EPA 200.0 2| 1es50| 778
FLUORIDE EPA 340.2 el ~95.77| 7.79
NITRATE-N EFA 300.0 2 107,00 2.83
MITRATE-M EPA 00,1 1 107.00
NITRATE-N <. EPA 3531 ao " 7883| 27.52
NITRATE-N EPA 353.2 o 2218 1401
NITRITE-N ' EPA 300 0 2 108.50 283
MITRITE-N EPA 30431 11 - 107.60
MITRITE-N EFA 353.1 6 10617 2.93
SULFATE EFA 300.0 50 94.33| 26.24
SULFATE EPA 300.1 1 103.60
SULFATE EPA 375.4 2 87.00| 18.38
" |METALS s8.211 . 1237
ALLMINUM EPA B010A ap 189.33| 26.60 :
ALUMINUM EFA CLP aj -9981| 488
ANTIMONY EPA 200.8 1 6250 _
ANTIMONY EPA B010A 4]  5a38| 9.5
ANTIMONY EPA CLP al 100.08| s5.09
ARSENIC : EFA 200.8 2 8.60] 4.67
ARSENIC EPA BO10A gl - 100.00| a.72
ARSENIC EPA 7050 4] 10562 6.26
ARSENIC EPA CLP a3 89.66| 22.46
BARILIM EPA 200.8 21, 112.78| 757
BARIUM EPA 60104 16 102.28 213
BARIUM EPA CLP 33 52,47 11.51
BERYLLILMW EPA G0104 3 24,80 1.14
BERYLLIUM - EPACLP 8] 25.83 4.19
CADMIUM EPA 200.8 1 90.10
CADMIUM _ EPA B010A 5]- 26.48| 3.64
CADMILM EPA CLP 7 96.14| 10.45
CALCIUM EPA CLP 7| . s2.08| 33.82
CHROMILM £PA 200.8 1 98.00
CHAOMILKM ’ EFA B010A E 101.32 4.29
CHROMIUM EPA CLP g 82.881 31.85
COBALT EFA BO10A 3| 102.87] 08
COBALT EPA CLP 8| ~ 9345 .83
COPPER EFA BO10A 3| 101.87] 1.95
COPFER . EPA CLP 8 04.70| &.58
(RGN EFA 60104 3| 146871 61.18
|RON EPA CLP 8 85431 40.73
LEAD EPA 200.8 1 94.10
LEAD EPA BO10A 4 86.73) 17.78
LEAD ERA 7421 1 49.75
LEAD EPA CLP 9 93.781 1484
LITHILURY ~ ERPA BO10A 3 100.77F 114
LITHIUM EPA-CLP 8 91.84| 29.35
MAGNESIUM EPA CLP 7 96.48{ 9.26
MANGANESE - EPA BO1DA 3|  101.77| 453
MANGANESE EFA CLP 8 94.01| 5.77
MERCURY - EPA 245.1 1| 107.00
MERCURY EPA 7A70A 6| 106.68| 968
MERCURY - EPa CLP 7 9646 677
MOLYBDENUM EFA BOT10A 3 101.33 0.63
MULYBDENURM EF& CLP - 98.13 5 .86
NICKEL EPA 60104 al 1ca00| 200
MICKEL EPS CLF g 85 46 641
POTASSIUM EFA CLP 7 g8.86| 5.86
SELENIUM :  EPA 200.8 1 91.80
SELENIUM EPA 80104 4 9a78| a.23
SELENIUM £PA, 7740 1| 5250
SELENIUM EFA CLP 7 ab.86l 21686
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TABLE B.3-1 Average Matrix Spike Percent Recovery for Groundwater
{Continued) '
NUMEER |
o OF | W%REC | %REC | CATEGORY | CATEGORY
PARAMETER METHOD MATRIX | AVERAGE | STD AVERAGE ST
- SPKES

BILVER EFA 200.8 1] 8980

SILVER EFA G004 i 90,441 11.14

SILVER EPA CLF 8 80.85| 9.39

SODILM EPA CLP 7 98.24| 7.42

STRONTILHM ERA BO10A 3 . 100.B3| 10.67

STROMNTILIM ERA CLP T 98.37 4.86

THALLILIM ERA BO10A 2 101.58 2z

THALLIM EPA 7841 1 102.00

THALLIUM EFA CLP a. 51.67 510

VANADILM EPA 601 0A 3j 104.7] 058

VANADIUM . EPACLP 8 36.93| 5.95

ZING EPA 6070A a|l  104.33| o058

ZING EPA CLP 6 96.32; 8.58

MISC. _ ' 97.36 .55
ALKALINITY . EPA 3101 2 95.50| 10.61

PHOSPHORUS, TOTAL - EPA 365.1 1| 1600

PHOSPHORUS, TOTAL EPA 365,2 4| . 9548| 532

SILICA, DISSOLVED EPA 365.2 1| 117.60

SILICA, DISSOLVED EFA 370.1 al  sara| 947

SLILFIDE EPA 9030 1 “101.00

TOTAL ORGANIC CARBOMN EFA 4151 1 25.75

TOTAL ORGANIC CARBON B 41E.2 2 26.67 E.B1

TOTAL ORGAMIC CARBON EPA 300 1 B3.60 .
NITRDAROMATICS . 104,12 7.02
1,3,5-TRINITROBENZENE . USATHAMA 1786 ANT.07 8.58

1,3-DINITROBENZEME LUSATHAMA 185 104,35 E.BE

2,4 €-TRINITROTCLLUEME USATHAMA a4z 102,81 "6.44

2,4 DINITROTOLUENE USATHAMA 16| 100.75| 4.84

2,6 DINITROTOLUENE USATHAMA 18 97.80| 5.20

NITROBENZENE USATHAMA 17| 102.27| 5.66

MITRQBENZENE (MBI USATHAMA 2 102.00 2.83

PEST/PCES 51.33 1z.23
4,4'-DDT EPA 80804 11 96.00

4,4'-0DT £PA CLP if 2633

ALDRIN EPA S0A0A 1] we.00

ALDRIN EPA CLP 1 2B.33

HELDRIM EPA BOBOA 1 . BR.00

BIELDRIN EPA CLP | 27.33

EMDRIN EFA BOBOA 1 112,00

ENDRIN EPA CLP 1 31.33

GAMMA-BHC [LINDANE) EP4 BOBOA 1 96.00

GAMMA-BHC (LINDANE} EPA CLP 1 2333

HEPTACHLOR EPA BOBOA 1| 10000

HEPTACHLOR EPA CLP 1 26.33

RADIOCHEMICAL - 106.32 32.86
GROSS ALFHA EF& 300.0 12 12647 30.01

GROSS ALFHA RL-2302 1] - 27.47

GROSS BETA EFA 900.0 12 104.568] 11.60

RADIUM-22B © EPA 903.0 1 21.28

RADIUM-226 EPA 903.1 a 84.80{ 10.57

RADIUM-226 EPA 904.0 3 80.33| 5.13

RADIUM-226 SM-705 5 a4.00 474

RAGIUM-228 EMSL-LV-063939 1 85.20

RADILM-228 EPA 904.0 5 a2.80( 18.87

RADIUM-228 PERC/BROOKSKS 5 1o02.60| 1259

THORIUM-228 NAS-N$-30500 28 11a00| 990

THORIUM-230 HASL 300 2] ss.as| o.92

THORIUM-230 HASLI00TH-0101 1 E8;00

THORIUM-Z30 HASLIOTHOIM 1 121.00

THORIUM-230 MNAS-NS-30500} - 2 H 760 4,495

THORIUM-230 USAEC 4 99.75] 15.50

THORIUM-232 EPA 807.0 3 101,33 5.03

THORIUM-232 NAS-NS-30500 2

117.00

2,83
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. TABLE B.3-1 Average Matrix Spike Percant Recovery for Groundwater

{Continued}
’ - NUMBER . o
: | OF %REC | %REC | CATEQORY | CATEGORY
PARAMETER METHOD MATREX | AVERAGE | STD | AVERAGE sTD
: _ C SPIKES :

LRANIUM, TOTAL "~ AGTM §174-91 10| 131101 94.71
URANIUM, TOTAL ASTM D2307 27| to1.37) 4z
URANIUM, TOTAL O E 200.8 rd | 109,00 2.83
URANIUM, TOTAL EL—2323 3 88.33] 10.73
URANIUM-234 . EPA908.0 1 97,00
URANIUM-238 EPe 908.0 1 153,00
SEM-VOLATILES . i 72,83 11.30
1,2,4-TRICHLOROBEMZENE PA Ol F 1 76.00
1,4-DICHLOROBENZENE PA CLP 1 19.33
2, 4-CINITROTOLUENE Fa CLP 1 23.33
2. CHLOROFHENCL A CLP 1 26.67
4-CHLORO-3-METHYL PHENOL : A CLP 1 28.00
4-MITROFPHENOL . FA CLP 1 24.00
ACENAPHTHENE A CLP 1 26.33
BENZO{AIPYRENE ERA 8310 1 §6.00
BENZO{G,H, )| FERYLENE EBA 8310 1 64.00
N-NITROS0-DI-N-PROPYLAMINE £A CLP 1 22.67
NARHTHALENE : ERA 8310 1 §1.00
PENTACHLOROPHENOL PA CLP 1 26.00
PHENANTHRENE _ £RA 8310 1 80,00
FHENCL EPA CLP 1 27.33
FYRENE EPA 8310 1 52.00
PYRENE EPA CLP 1 32.67
VOLATILES . 101.200 B.BD
1,1-DICHLOROETHENE EPA CLP 1 104.00
BENZENE “EPA CLP 1] - 3300
CHLOROBENZENE EPA CLP 1 3667
TOLUENE _EPA CLP i 31.67
TRICHLOROQETHENE E"A CI':'F 1 33.67
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Average Matrix Spike Percent Rec

TABLE B.3-2 ovary Tor Surface Water
NUMBER .
oF
. MATRIX | %REC %REC | CATEGORY | CATEGORY
PARAMETER METHOD SPKES | AVERAGE | STD | AVERAGE STD
METALS . - 68.4% 2.00
ARSENIC EFA CLP 3 araz] 183
BARIUM - EPA CLP 3| 9807 7.33
CADMIUM EPA CLP 1 91.20
CHROMILIM EPA CLP 1 B5.80
LEAD . EPA CLP 1 B4.50
MERCURY EPA GLP 1 54.70
SELENILIM EPA CLP 1 78.00|.
SILVER EPA CLP 1 90.40
NITROAROMATICS 102.43 8.48
1,3,5-TRINITROBENZENE USATHAMA, 16 97.31 89.01
1.3-DINITROBENZENE USATHAMA 17| 104.98 7.76
2 & 8-TRINITROTOLUENE USATHAMA 13| 10282 8.10
2,4-DINTTROTOLUENE USATHAMA 13|° 10630 10.00
2,B-DINITROTOLUENE USATHAMA 14| 10387 - 7.00
NITROBENZENE USATHAMA 12 99,53 4.79
PEST/PCES ' o : 6817 am
4,4' 00T “EPA CLP 1 54.00
ALDRIN EPA CLP 1 70.00
DIELDRIN EPA CLP 1 To.00
ENDRIN EPA CLP 1 76.00
GAMMA-BHC [LINDANE} EPA& CLP 1 85.00
HEPTACHLOR EPA CLP 1 70,00
RADIOCHEMICAL . ' 108,52 27.36
GADSS ALPHA EPA 200.0 17 131.47 B5.37
GROSS BETA EPA 900.0 17| 108.76] 10.09
AADIUR-226 EPA-903.1 1 83.00
RADIIM-226 EPA 904.0 6| 102.73] 30.53
RADIUM-228 _ SM-705 10 81.10 .34
RADINM-2248 . EFA S04.0 7 129.93 32.70
RACIUM-228 PERC/BROOKS 10 . 10510 4,48
THORIUM-228 sL 13aony -] 103.67 16.23
THORIUM-230 EL 13007 ] 11B.83 2217
THORIUM-230 USAES 10 S8.20 2.15
THORIUM-232 EAL-D108B 1 98.00
THORIUM-233 5L 13007 af. - 10433 14.32
URANIUK, TOTAL ABTM 5174-81 12 85,53 25.51
LRAMNIUM, TOTAL ASTM O2B0O7 24 48.75 .8
URANIUM, TOTAL EPA 200.8 1| . ssq0 .
SEMI-VOLATILES 70.91 .11.83
1,2,4-TRICHLORGBENZENE EFA CLP 1 §8.00
1. 4-DICHLOROBENZENE EFA CLP 1 48.00
2.4-DINITROTOLUENE EPA CLP 1 84.00
2-CHLORGPHENOL EFA CLP 1 70.00
A-CHLOAQ-3-METHYLE PHENOL EPA CLP 1 89,00
4-NITROPHENGL EPA CLP 1 73.00
ACENAPHTHENE EPA CLP 1 71.00
M-MITAGSO-DLN-PROPYLAKMINE EPA CLP 1 82,001 .
PENTACHLOROPHENCL EPA CLP 7 7t.00
PHEMNIL EPA CLF 1 72.00
PYRENE EPA CLP 1 82.00
VOLATILES . 85.80 16.67
1,1-DICHLOROETHENE EP& CLF 1 96,00 .
BENZENE EP&L CLP 1 10Z.00
CHLOROBEMNZENE EFA CLP 1 103.00
| TOLUENE EFA CLP 1 £9.00
TRICHLOROETHENE EFA CLP 1 109.00
DOE/OR{24648-587, Rev. 1 B-11 072287
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TABLE B.3-3 Average Matrix Spike Percent Recovery for Soil
. i NUMBER - _
OF R
MATRIX | %REC %REC | CATEGORY | CATEGORY
PARAMETER METHOD SPIKES | AVERAGE | STD | AVERAGE STD
KONS : 26.67 21.86
BROMIDE EPA 300.0 1 99.00 o
CHLORIDE EPA 300.0 1| 10200
FLUORIDE EPA 300.0 1| 10100
NITRATE-N EPA 353.1 1 75.00
NITRITE-N EPA 353.1 1 47.00
SULFATE EPA 300.0 1 96.00
METALS 96.42 15.08
ANTIMONY - EPA CLP 3 52,87 10.12
ARSENIC EPA CLP a 95.78 16.64
BARIUM EPA CLP a 93.33 7.64
BERYLLIUM EFA CLP 2 103.00 2.00
CADMIUM EPA CLFP a 94.00 3.51
CHROM UM EPA CLF a - 97,00 8.72
COBALT EPA CLP 3 95,67 4.83
COPPER EPA CLP| a 95.33 7.51
LEAD EPA CLP 3t 114.00 36.10
LITHIUM EPA CLF al 10100 3.61
MANGANESE EPA CLP 3 84.00 20.07| -
KAERCIRY EPA CLP 3|  100.33 14,08 |
MOLYBDENUM EPA CLP 3 §1.00 1.73
NICKEL EFA CLP 3 98.33 8.14
SELENILM "EPA CLP 3 92.57 7.77
SILVER EPA CLP 3 98.00 5.29
STRONTIUM ERA CLP 1| 10200 :
THALLIUM EPA CLP 3 96.57 5.77
VANADIUM EPA CLP 3 99.00 2.65
ZING EPA CLP 3 95,33 12.50 _ :
Imusc. - 89.80 41.45
CYANIDE, TOTAL EPA 901 0A 1 95,00 : :
CYANIDE, TOTAL EPA CLP 2 95,50 0.71
PHOSPHORUS, TOTAL EPA 385.1 1 0.00
TOTAL ORGANIC CARBON EPA 416.1 1 £2.00 .
NITROAROMATICS §8.24 33.97
1,3,5-TRINITROBENZENE : AEHA 21 esbo| - 2182
1,3, 5-TRINITROBENZENE IT SOF GC 2 31.80 0.00
1, 3-CINFTROBRENZENE AEHA 2 75,60 G051
1.2-DINITROBENZENE iT SOF GC 2 53.00 36,36
2,4,6-TRINITROTOLUENE AEHA 2 £1.00 28,28
|z 4. 8- TRINITROTOLUENE IT S0P GC 2 3.00 15,56
2,4-DINITROTOLUENE "AEHA 2 76.50 38,89
2,4-DINITROTOLUENE IT SOP GC z 64.00 73.54
2. 6-DINITROTOLUENE AEHA 2 BT.GO 16.66
2, 8-DINMTAOTOLUENE IT 30F GC 2 8350 57.28
MITROBENZENE IT 50P GC 1 86.00 _
RADIOCHEMICAL : 101,58 18,82
GROSS ALPHA SM 7110 1| 12400
GROSS BETA SM 7110 1| 10400
LEAD-210 EERF PB-O1 3 92.87 14.67
AADIUM-Z226 EPA 040 1 81.00
RADIUM-Z228 ERA D00 1 81.00
THORIUM-228 NAS-N5-3050 1 118.00
THORIUM-230 "NAS-M5-3050 1 1600
| THORIUM-232 NAS-NS-3050 1 93.00
- JURANIUM, TOTAL ASTM 4 8300 4,88
URANIUM-234 NAS-NG-3050 1} 138.00
URANIUM-238 | NAS NS 3050 1} 123.00
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE B.3-4 Avarage Matrix Spike Percent Recovery for Sediment
NUMBER
OF
. _ MATRIX | %REC %REC | CATEGORY | CATEGORY
PARAMETER METHOR EPIKES AVERAGE $TD AVERAGE ST
MiSC. . R :
TOTAL ORGAMIC CARBON EPA G080 1 .82.00 §2.00
NITAOARDMATICS 101.20 1,36
1,3, 6-TRINITROBENZENE EFA B30 1 100.00 .
1,3-DINITROBENZENE EPA 5330 1 101.00
2.4,6-TRIMITROTOLUENE EP& 8330 1 103.00
2,4-DINITROTOLUENE P4 B330 1 - 102.00
2,6-DINITROTOLUENE P4 8330 i 100.00| -
RADIOCHEMICAL : 102.87 5.82|
RADILUM-226 EM-705 1 111.00
RADIUM-228 PERC/BROCKS 1] 101.00
THORIUM-228 USAEC 1 56.00
THORIUM-230 USAEC 1| 104.08
THORIUM-232 USAEC 1 97.00
URANIUM, TOTAL 1] 107.00

ASTM D2807

TABLE B.3-5 .Average Matrix Spike Percent Recovery for Earlier Sediment
NUMBER OF | - . -
MATRIX “%RAEC GATEGORY | CATEQORY
PARAMETER METHOD EPIKES AVERAGE | %REC STD| AVERAGE. . BTD
METALS o :
ARSENIC 2 . 112.55 30.62
BARIUM 2 82.80 4.81
CADMIUM 2 g7.15 -16.63
CHRAOHIM 2 85.261. 1.06
LEAE 2 123,40 54 .87
MERCLHRY 2 104,25 15.20
SELENIUM 2 89.35 6,86
SILVER 2 954D 14.99
ZINC 2 92.35 1435
. |RABIDCHEMICAL
USANILM, TOTAL 1 2100
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERAELE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

B.4 PRECISION.
B.4.1 Laboratory Duplicate Relative Percent Difference

~ The relative percent difference (RPD) for laboratory duplicates (DUPs) is the standard
“measure of precision. ' The DUP-RPD- for various methods is provided in a-format sinslar to the
" “format for the MS %RECs; along with category:-averages:and standard deviations by parameter.

‘For a.comparable number of sample duplicates, the parameter RPD does_not differ significantly.
method to methed. The average RPD for each category is provided so that an RPD for those
parameters for which there was not a calculatable RPD can be estimated.- Although the number.
of usable DUPs was low, this is believed to be due to the Tesulis being too close to the detection
limit to be reltiably used for calculation of an RPD. Low results are expected in the remedial
investigation of any residual. In addition, some inconsistencies were observed in the method field

of the WIZARD database. As a result, the parameter data receives some additional parsing. No
atterapt was made to second guess the "correct” method by combining methods that looked similar.

Duplicate RPDs can be influenced by inhomopenéity at the sampling location and matrix
interferences. I general, for large method counts, the standard deviation was acceptable.-
Exceptions occurred for sulfate, arsenic; irom, total uranium, gross alpha, and gross beta in
groundwater. This can be seen for grourddwater in Table B.4-1, for surface water in Table B.4-2,
for soil in Table B.4-3, for sediment in Table B.4-4, and for an earlier sediment effort in Table
B.4-5. '
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING EITE, WELDON EFH!NG. MO

TABLE B.4-1
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URANIUM, TOTAL
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B.96 22.63
Y02 9.99
44 23 G1l.84
A48 7.91
143 7.82
3.89 7.64
4.94 7.30
317 2.71
2.87 1.23
12.38 24.11
2.10 1,70
2.80 1.91
B.63 8.06
1.74 1.41]
2.36 1.70
14.66 14,54
12.69 9,64
2.21 2.48
2.63| 2,78
1.68 1.45
1.26 o.89
0.38 0.53
2.08 266
40,31 #6.42
£8.93 80.51
71.28 36.90
4.83 3.38
9.52 10.28
19.33 3T7.656
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REMEDIAL INVESTIGATION FOR THE QUARAY RESIDUALS OPERABLE UNIT: W.ELDUN SPRING SITE, WELDON SPRING, MO

Avﬁraﬁa Duhlicata Relative Percent Difference for Groundwater

TAEBLE B.4-1
{Continued} .
NUMBER GF .RPE} APD CATEAORY | CATEGORY

FARAMETER METHOD | DUPUIGATES | AVERAGE | STD | AVERAGE STD
URAMIUM, TOTAL- EPA 2008 2 5.06 2.66 .
URANIUM, TOTAL EPA 908.0 6 44.08 £1.76
URARIUM, TOTAL EPA 908.1 i 80.989 .04
URANIUM, TOTAL R1-2323 3 1.94 1.78
URANIUM-234 EPA 908.0 1| 116.38
URANIIM-238 EPA 908.0 1| 103.27
TABLE B.4-2 Average Duplicate Relative Percant Difference for Surface Watar.

PARAMETER METHOD |NUMBERDF| RPD RPO | CATEGORY | CATEGORY

DUPLICATE | AVERAGE | &TD | AVERAGE | STD

IONS 99 68 39,65
SULFATE EP#,.-300.0 1 67.61 29,68 39.66
SULFATE MO AW 11 11.84
METALS . 11.86 1.2
BARIUM EPA CLP 2 11.98]  11.31 11.96 11.31
MISC. _ 13.07 10.52
ALKALINITY P4 310.1 1 5.63 13.07 10.52].
ALKALINITY MCAMW 1| - 2051
RADIOCHEMICAL ' 16,02 27.01
GROSS ALPHA EPA 900.0 6 12.49] 1429 13,49 14.29
GROSS BETA - EPA 900.0 B 12.78 L A A 12,78 ¢
RADIIM-226 ERPA 904.0 2 5.3 168,70 ac.an 11.24
RADIUM-226 SM-706 2 A5.30 Q.74
THORIUM-228 LAL-0108 1 1.83 2.40 1.09
THORIUM-228 SL 13007 1} 2400 '
THORIUM-230 LAL-0108 1 1.56 57.30 36,34
THORIUM-230 SL 13007 3| 75.88| 11.68
THORIUM-232 LAL-$108 1 21,40 36.26 13.25
THORIUM-232 SL 130073 . 2 43.67 4.61
URANIUM, TOTAL 7 11.19 7.20 11.35 21.97
URAMILIM, TOTAL ASTM € 23.24 4618
URAN UM, TOTAL ~ASTM R2207 23 1.17 1.75
URANIUM, TOTAL EPA 200.8 1 4.88
URANILIM, TOTAL EPA 908.0 3 59.85|  80.48
UHANIUM, TOTAL EPA 908.1 5 15.80) 16,78
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPAING, MO

DOE/ORIZ1648-587, Rav, {

TAELE B.4-3 Average Duplicate: Relative Percent Difference for Soil
WUMEBER OF | . RPD | RPD STD | CATEQORY | CATEGORY
PARAMETER METHOU | DUPLICATES | AVERAGE AVERAQE STD
METALS . _ 25,10 25,05
ALUMINUR EPA CLP 3 4157 21.68 11,57 21.68
ARSENIC © - EPA CLPY- 5 22.49| 17.48 22.48 17.46
BARIUM EPA CLP 3 30.17| 413 30.17 41.2%
BERYLLIUM EPA CLP 3 8.29 7.26 8.29 7.28
CALCIUM EPA CLP 3 57.73| 6841 57.73 58.41
CHROMIUM EFA CLP 3 azeal .z183. . 37.69 31.63
| COBALT EFA CLP 3 31.83} 3B.64 31.63 39.64
COPFER - EPA CLP 3 14.18 16.54 19186, - 15.54
IRON EPA CLP 3 . 2558 33.64 29.68 33.54
LEAD EPA CLP 3 2427 A6.46 24.27 35.46
LITHIUM EPA CLP 2 27.24| 2878 27.24 25.78
MAGNESIUM EPA CLP 3 12.38 8.52 12.38] B.52
MANGANESE ERA CLP 3 26.33  10.71 25.13|. 10.71
MERCURY EPA CLP 2 8.52 7.13 852 713
MICKEL £FA CLP 1 29.01
SODIUM EPA CLP 3 11.07 5.06 11.07 B.06
STRONTIUM EPA CLP 1 14.48
VANADILM EPA CLP 3 15.08]  11.17 16.03 11.17
ZING EPA CLP 3 3291 2851 32.91 2B.51
MISC, _ ' : 1.63 2.61
PERCENT MOISTURE £PA 3660 5 0.00 .00 0.00 0.00
PHOSPHORUS, TOTAL EFA 365.1 1 5.47 _
TOTAL ORGANIC CARBON EPA 415.1 1 5.2 : :
RADIDCHEMICAL 39.36 55.62
GROSS ALPHA EPA 800.1 ) w2zl 7.3 10.22 7.13|
GROSS BETA £p2, 900.1 2 4,98 1.58 19.31 24,85
GROSS BETA SM 7110 1 47.97
RADHIM-226 . EPA 903.0 2 z6.52| 21.60 26.37 16.28
RADIUM-226 EPA 904.0 1 26.09
RADIUM-228 EPA 904.0 1 12.07
THORIUM-228 HASL 300 1 22.08
THORIUM-230 HASL 300 1 28.54
THORiLIM-232 HASL 300 1 27.99
URANIUM, TOTAL EPA 304.0 1 §.49
URANILITA-234 " EP A-O11B 2 102.47 104,14 102.47 104.11
URANIM-228 EPL A-O11B 1 115.11
TABLE B.4-4 ~ Average Duplicate Relative Percent Difference for Sedimeant
: NUMEER OF | RPD CATEGORY | CATEGORY
PARAMETER WETHOD | AVERAGE | AVERAGE | RPD STD | AVERAGE | . STD
MISC. - ' - - 6.04
- FTOTAL ORGANIC CARBON EPA S060 1 B.04
RADIGCHEMICAL
URANIUM, TOTAL ASTM 1 0.00
TABLE B.4-B Averaga Duplicate Relative Percent Difference for Earller Sadiment .
NUMBER OF [~ RPD CATEGORY | CATEQORY
PARAMETER METHOD | DUPLICATES | AVERAGE | RPD ST | AVERAGE STD
METALS i ' : 16.560 17.48]
ARSENIC 1 26.58
BARIUM 2| 1656 19.95 15.68 19.86
CHROMIUM 2l | 2742 31.76 27.42 31.76
LEAD 1 14.61
ZINC : 2 3.00 . 4,01, 2.00 a1
RADIGCHEMICAL : 38.84 51.69
URANIUM, TOTAL 7 38,84 51.88 3B.84 51.69
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HEMEDIAL INVESTIGATION FOR THE QUARAY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE. WELDON SPRING, MO

B.4.2 Matrix Spike Duplicate Relative Percent Difference

The matrix spike duplicate (MSD) relative percent difference (RPD) is used to provide
information that is usefisl in discerning the effects of matrix interferences. Matrix interferences
can inhibit accurate reporting of contaminant concentration levels.. In general, for all matrices, -
for larpe method counts, the MSD RPD standard deviation is acceptable. Exceptions include high

- “MSD standard deviations (ST for-barium, nitrebenzene, -and total uraniam in-groundwater.:

This can be seen for groundwater in Table B.4-6, for surface water in Table B.4-7, for soil in
Table B.4-8, for sediment in Table B.4-9. There were no MSD's available for the earlier sediment
data. S

The MSD RPD.can be used to explain anomalous laboratory duplicate results. It would
be expected that large MSD RPD¥'s would indicate large laboratory duplicate RPD's. This was
~ observed for most of the parameters. However, for instance; sulfate in groundwater showed a
large MSD RPD but 2 small DUP RPD. '
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS CPERABLE UNIT; WELDON SPRING SITE, WELDON SPRING, MG

TABLE B.4-6 Average Matrix Spike Duplicate Relative Percent Differances for
: Groundwater
. NUMBER OF {- RPD CATEGORY | CATEGORY
PARAMETER MmeTHOD | BUPLICATES | AveRaQE | ReD STD | AVERAGE | - 8TD
e _ l 7865 - 4292
BROMIDE EPA 300.0 2 1.83 0.92 1,83 0.92
MITRATE-N EPA 363.1 2 84.74 56.34 £5.77 -47.52
NITRATEN EPA 363.2 1 7.97
SULFATE - EPA.300.0 | 97 38,36 s1.38| ... 33.20
SULFATE FPA 275 .4 3 76,41 21.75
SULFATE MCAWW 1 7432
METALS . . 7431 B2.52
ALLIMINUM EPA CLP 1 2.96
ARSENIC EFA 208.2 2 18,28 18.73 57.74 60.01
. |ARSENIC EPA CLP 8 £8.11 62.87 '
BARIUM EPA 200.7 3] 11304 96,80 128.79 48,23
BARILM EPA CLP 17 125.67 40,48 '
BARIUM MCAWW 1 15B.47
BERYLLIUM EPA CLP 1 15.78
CADMIUM EPA CILP 1 1.B6
CHROMIUM . - EPA CLF 1 7.66
COBALT " EPACLF 1 1.5¢
| COPPER EPA CiP 1 117
IRCMN EPA CLF 1 .84
LEAEY EPA CLP 1 2.26
MANGANESE £PA CLP 1 1.22
WICKEL EPA CLP 1 0.1%
EELENIUM ERA CLF 1 B.19
THALLILW EPA CLP 1 B.93
VANADIUM EPA CLP 1 1.95
ZING EPA CLP 1 3.89
MITROAROMATICS : : 2.58 a.07
1,3,5-TRINITROBENZENE USATHAMA 44 4.03 3.26 4.03 3.25
1,3-DINITROBENZENE USATHAMA 45 2.07 2.25 2.07 2,25
2,4,6-TRINITROTOLUENE USATHAMA 9 234 '2.92 2.24 2.92
2,4-DINITROTOLUENE USATHAMA 4 1,61 3.23
2,6-DINITROTOLUENE USATHAMA 4 0,31 0.62 0.31]. 0.62
NITROBENZENE USATHAMA 44 1,97 3.37 1.97 3.37
NITROBENZENE {NB) USATHAMA 1 4,08
PEST/PCES ' 9.12 5.94
4,4'-D0T EPA BOROA i 5.80 9.23 4,85
4,4'-DDT EPA CLP 1 26.11
ALDRIN EFA 8080A 1 3.58 11.62 10.94
ALDRIM EPA CLP 1 28.08 '
DIELDRIM. EFA BOBOA 1 2.07 7.921- R.a7
DIELGRIN EPA CLF 1 - 21.65
EMDRIN EPA BOBOA 1 2,60 7.98 6.19
EMDRIN EFPA CLP 1 24,249
GAMMA-BHE (LINDANE! £PA BOBOA 1 2.4% 8.24|. 6.72
GAMMA-BHT (LINDANE) £EPA CLF 1 29,02
HEPTACHLOR EPA BOBOA 1 3.67 9.73 8.57
HEPTACHLOR EFA CLP 1 21.93 .
RADIOCHEMI(CAL 35.12 54,31
GROSS ALPHA ERA, B00.0 1 100,50
| GROSS BETA EPA B00.0 2 14.14 572 14.14 §.72
RADIUM-226 £PA 303.0 1 a4.44
RADIUM-228 EPA S03.0 1 B8.70 .
URAMNIUM, TOTAL . L 21,43 a1.86 26,37 472G
URANIUM, TOTAL ASTHW 1 2.30
URANILM, TOTAL ASTM 3 0.00 0.00
URANILIM, TOTAL ASTM 2 85,58 115.66
URANIUM, TOTAL EFA 908.0 1 7.08
URANIUM, TOTAL EFA 908.1 4 2958 41.26
URANILM-234 EPA 908.1 11  158.97
URANIUM-238 EPA 908.1 it 14890 .
SEMI-VOLATILES 23.32 14.30
1,2,4 TRICHLOROBENZENE EPA CLP 1 15.96
1,4-DICHLOROBENZENE EPA CLP 1 18.95
2,4-DINITROTOLUENE EPA CLP 1 17.91 B.57 11.44
2-CHLGROPHENOL EPA CLP 2 23,44 19.64 23.44 18.64
4-CHLORO-3-METHYL PHENDL EPA CLP 2 20.48 24.10 0.48 24.10
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

Average Matrix Spike Duplic'ata Relative Percent Differences for

TABLE B.4-6
Groundwater {Continued)
NUMBER OF | RPD CATEGORY | CATEAORY
. PARAMETER merHon | pupucaTes | avErace | Rep sTD | Avemace 1D
ACENAPHTHENE - EPA CLP 2 17.50 18.60 17.50 16.50
N-NITROSO-D1-N-PROPYLAMINE EPA CLP 1 16.60
PHENOL EPA CLP 1 3278
PYRENE EPA CLP 2 19.99 12.84 19,99 12.84
VOLATILES - - 2.38 1.42
1, 1-DICHLOROETHENE EPA CLP 2 2,87 1.70 3.87 1.70
BENZENE EPA CLP 3 1.86 1.7 1.86 1.78
CHLOROBENZENE £PA CLP a 2.75 1.64 2.75 1.54
TOLUENE £PA OLP 3 2.28 0.56 2,26 0.56] -
TRICHLOROETHENE EPA CLP 2 _1.36 1,34 1.36 1.34]
TABLE B.4-7 . Average Mamx Spike Duplicate Relative Fercent Differsnces for
Surface Water
NUMBER OF RPD RPD CATEGORY { CATEGORY
PARAMETER METHOD DUPLICATES | AVERAGE 81D AVERAGE 8TD
METALS - 166.35
BARIUM EFA CLP 1| 166.95
NITROARCMATICS : 5.22 4.18
1,3,5-TRINITROBENZEN USATHAMA 3 3.07] 2.38 3.07 2.36
1,3-DINITROBENZENE | USATHAMA 3 an]| 084 4.71 0.64
2.4,8-TRINITROTOLUEN ag 1 16.22 9.87 8.69
2,4,8-TRINITROTOLLUEN . USATHAMA a 775 6.18
2, A-DINITROTOLUENE USATHAMA 3 2.28| * 3.29 2,28 3.29
3, 6-DINITROTOLUENE USATHAMA 3 519 150 5.19 1.50
NITROBENZENE USATHAMA 2 4.35] 081 4.35 0.8
RADICCHEMICAL 211 .19
ACTINIUM-227 CA-GLR-O7. 1 .86 -
GROSS ALPHA 1 1202 11.74 0.40
GROSS ALPHA, - EPA 9000 1 11.45
GROSS BETA _ 1 7.41 5.97 2.04
GROSS BETA EPA 800.0 1 4.53
LEAD-210 CA-GLR-08. 1 1.68
RADIUM-226 ERA §03.0 1 10.04 5.72 6.12
RADIUM-226 EPA 903.1 1 1.3%
TRADIUM-225 . 18.70 10,18 2.14
RADIUM-228 EPA 504.0 2 83| 0.94
THORILUM-228 EFA 907.0 1 27.88 13.92 15.88
THORIUM-228 LAL-0108 il - coo
THORIUM-220 1} 4,20 10.51 8.57
THORIUM-230 EPA 907.0 1 7.08
THORAM-230 LAL-C108 1 20.28
THORIUM-232 EPA 907.0 1 19.52 9.45 13.87
THORIUM-232 LAL-0108 1 0.19
URANIUM, TOTAL 3 7.65| 697 9.84 1292
URAMIUM, TOTAL ASTM 5174- 1| - 225
URANIUM, TOTAL ASTM D2907 1 36.59
URANIUM, TOTAL EPA 2081 2 3.42}  4.29
SEMI-VOLATILES 28.32 10.16
2-CHLOROPHENOL EPA CLP 1 36.29
4-CHLORO-3-METHYL EPA CLP 1 16,67
FHEMNOL EPA CLP 1 33.m
JVOLATILES . 3.8 1.97
1,1-DICHLGROETHENE EPA CLP| - 1 6.45
BENZFENE EFA CLP 1 1.98
CHLOROBENZENE EPA CLP 1 1.04
TOLLENE EPA CtP 1 3.64
TRICHLOROETHENE EFA CLFP 1 _1.87
DOE/DR/21548-587, Rav. O B-20 072297
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TABLE B.4-8 Average Matiix Spike Duplicate Relative Percent Differences for
Soil - '

NUMEEROF | RPD. . CATEGORY | CATEGORY
PARAMETER METHOD | DUPLICATES | AVERAGE | APD STD | AVERAGE | STD
NITRCAROMATICS . ' 5.80 &.84
1,3,5-TRINITROBENZENE AEHA 2 8.38 11.84 :
2,4,5-TRINITROTOLUENE AEHA 1 4.76]. : :
2,4-DINTROTOLUENE AEHA 2 5.58 1.67 612 5.68
2,4-DINITROTGLUENE 2 B.67 9.43

T S0P GC

Averaga Matrix Spike Duplicate Relative Percent Differences

TABLE B.4-9 for
Sedimant '
. MUMBER OF RFD "CATEGORY | CATEGORY

PARAMETER "METHOD | DUPLICATES | AVERAGE | RPD STD | AVERAGE STD
MITROAROMATICS . ’ 1.BE 0,598
1,3,E-TRINITROBENZENE ERA B330 1 2.92
1,3-DINITRGBENZENE EFA 8330 1 1.70]|

2,4,6-TRINITROTCOLLENE EPA BAZC 1 1.18

2,4-DINITROTOLUENE EP4 8330 1 212

 2,8-DINITROTOLUENE EfA B30 1 0.38
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B.5 REPRESENTATIVENESS
B.5.f Matrix Spike Duplicate

The MSD STD gives an indication of the homogeneity of the sampling location. Large

" MSD STDs may be an trdication that the sampling strata partitions may need-to-be smatler or that

the samples need to be homogenized more thoroughly. Tables B.4-6, B.4-7, B.4-8, and B.4-9 do
show anomalons STDs for total uranium, but for large sample sizes, the STDs are.appropriate.

B.5.2 Field Replicates -

The Field Replicate (FR) RPD is used to characterize the homogeneity of the sampling
strata, Because this is an investigation of residuals, the amounts of contamination are expected
to be low. RPDs cannot be reliably calculated for results close to the detection limit. Therefore,
the small mamber of FRs available for study is not surprising.

FR RPD data are shown in Table B.5-1 for groundwater, B.5-2 for surface water, and B.5-
3 for soil. Large FR RPDs indicate that duplicate samples, that is, those that are taken at the same
location at the same time, do not result in comparable levels of contaminants, For instance,
aluminum, and barium in groundwater have large FR RPDs. For those listed, the sample sizes
are 160 small (o ensure a reliable RPD. Therefore, these FR RPDs may be artifacts that need
further study. Large FR RPDs indicate a need to either increase the number of sampling strata,
a need to homogenize the samples further or matrix is nonhomogenus.
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Average Field ﬁaplicatu . Relative. Parcent Differances for

~ DOEOR/Z154AR-B8T, Rav. O

TABLE B.5-1
' Groundwater
NUMBER OF RPD APD STD | CATEGDRY | GATEAORY
FARAMETER METHOD | DUPLICATESR | AVERAQE AVERAGE STD
IONS ' : 5.81 7.01
CHLORIDE EPA 300.0 2 2.86 4.04 60| 5,25
CHLORIDE EPA 300. 2 6.34 7.37 '
SULFATE EPA 300.0 6 7.21 8.70 5.50 KT
SULFATE EPA 300.1 1 2.24
METALS 18.72 39.09
ALUMINUM EFA BOT0A 1 149,02 .
ARSENIC £PA BO10A 1 258 7.30 5.22
ARSENIC EPA CLP 2| 8.39 £.59 _
BARILIM EPA BO10A 2 T0.14 9280 26.69 53.81
E.AFIIUM EFA CLP 4 3.31 1.03 . L
CALCHM EPA 60104 1 4.38 423 0,98
CALCILM EPA CLP 2l 416 1.37
IRON EPA E010A 1 11.35
MAGHESIUM EFA E010A 1 5.29]: £.90 2.88
MAGNESI LM EPA CLP 21 A . 387
MANGANESE EFA 80104 1 3.62 3g.34 45.82
MANGANESE EPA CLP 2 67.20 54.88
POTASSHUM EPA, 8010A 1 4.72 2.38 3.34
POTASSIUM EPA CLP 1 19.54 _
SODIUM EPA BO10A 1 8.19 : 321 4,37
SODIUM EPA CLP 2 072 1.02
STRONTIUM EPA BO1DA 3 8.67 8,80 3.01
STRONTIUM EPA CLP 1 10.93
VANADIUM EPA, CLP 1 26.12
MISE. _ 10.24 21,53
ALKALINITY - EPA 310.T 10 4.98 7.14 4.98 714
PHOSPHORUS, TOTAL EPA 365.2 1 9.84 :
SILICA, DISSAULVED EPA 385.2 1 54.89 2504 48.381.
SILICA, DISSOLVED . EFPA 3701 2 1.11 1.57 .
TOTAL ORGANIC CARBON EPA 415.2 1 6.78 _
RADIOCHEMICAE 16.50 1847
URANIUM, TOTAL ASTM 2 458 6.12 14.81 19.00
URANILIM, TOTAL ASTM 3 9.8k 10.78
URANIM, TOTAL _H'L-2323 1 5013
URAMIUM-234 ERA 20H.0 1 17.97
URANIUM-238 . EF# 30B.0 1 25.20
TABLE B.b-2 Average Fiald Reéplicate Relative Percent Differencas for Surface
Water
NUMBER OF | RPD RPD | CATEGORY | CATEGORY
PARAMETER METHOD DAUIPLKCATES | AVERAGE &TD AVERAGE BTD
RADICCHEMICAL . ' 5.16 7.14
GROSS BETA EPA 900.0 1 4.88
URANIUM, TOTAL ASTM 5174-91 4 5.64 4.6 B.17 7.48
URANIUM, TOTAL ASTM D29G7 T 4.78 &.84 '
B-23 072297




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, HE.}

TABLE B.5-3 Avarage Field Replicate Relative Percent Di_ffiareﬁ:as'fnr Soil

: NUMBER OF APD HPD STD | CATEQORY | CATEGORY
PARAMETER METHOD: DUPLICATES | AVERAGE AVERAGE - 5T
METALS : 20.38 28.80
ALLIMIMLIM EPA CLP| 3 14.40 623 14.40 683
ARSENIC EPA CLP 8 16,682 16.70 16.82| 1610
BARIUM EFA CLF .3 11.01 17.81 11.01 17.81]
BERYLE LR - EPA CLP 3 7.30 3.61 7301 3.51
- TCALTILIM EFA CLP 3 78.93 F1.38 76,99 - 71,39
CHROMIUM : EFA CLP 3 16,41 4.46 16.41 " 446
COBALT EFA CLF 3 18,32 4.71 8.32 471
CORPER EPa CLPT -3 9.66 G.48 geg| - G.48
1RGN EPA CLP 3 11.90|. 4.82 11.90 4.92
LEAD o ' EPACLP 3| . 4B 1522 1484f 0 1022
LITHIUM EPA.CLP 21 10.08 12.20 10.06 14.29
MAGNESIUM EPA CLP a 51.03 80.c1 E1.03 80.01
WANGANESE EPA CLP | 28,16 15.28 Z6.16 - 15.28
SODIUM ’ EPA CLP 3 20,36 12.22 20.36 12.22
STRONTIUM . EPATLLP 1 35.67 : :
VANADIUM EFAh CLP 3 498 4.23 4 98 4,22
ZINC £Ra CLF 3 14.06 10.81 14.05 10.81
MISC. B 12.61 13.26
PERCENT MOISTURE EPA 3550 4 &.04 5.44 .04 b.44
PHOSPHORUS, TOTAL EPA 3565.1 1 14.06
TOTAL ORGANIC CARBON EFA-415.1 11 . 3742
RADIOCHEMICAL ; . 18.94 13300
GROSE ALPHA EPA B00.1 i CHF ' .
GROSS BETA ' "EPA, 800.1 1 28.74 31.28 .74
GROSS BETA EM 7110 1 28,73
RADIUM-228 EPA 903.0 1 5.01].
THORIUM-228 ", HASL 300 T 14.72
THORIUM-230 HASL 300 1 4.88
THORIUM-232 HASL 300 1 17.86
. JURANIUM, TOTAL EPA 904.0 1 3.22
"JURANIUM-234 EAl A-011H 1 23.62
UAANIUM-235 . EFl A-111R 1 23.88|
URANIUM-238 EF AQ1IR 1 20.69 33.82 18.87
URANILIM-238 MNAS-NG-3060 1 A6.96 :
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B.5.3 Trip Blanks

Trip blanks that showed volatile contamination are shown in Table B.5-4 for groundwater and
Table. B.5-5 for soil. The contaminates shown are for common lahnratory conmmmmns
Concentrations below the detection limit are shuwn in parenthesis.

TABLE B.5-4

Trip Blank Results for Groundwater

: TRIP ELANK _
PARAMETER/WSSRAP ID CONCENTRATION | DETECTION LIMIT UNITS
VOLATILES '
2B TANONE
GW-1019-B4584 35.0 10.0 jVch R
4-METHYL-2-PENTANOMNE :
GW-PWO0a-193 (0.71 10.0 UGIL
METHYLEKE CHLORIDE :
GW-PW04-0193 4.7} 10,01 . LIGHL
GW-1027-85694 8} 10.0 UG ]
TABLE B.5-5 Trip Blank Results for Soil
_ TR¥ BLANK -
PARAMETER/WSSRAF ID CONCENTRATION | DETECTION LIMIT UNITS
VOLATILES ' '
ACETONE 1
§0-194034-02 7.0 10 uga/L| -
§0-194024-02 {9.00) 10 YGAL
$0-194033-01 {8 10.0 UG
S0154035-03 70 10.0 UG
$0-194038-02 19.0 10.0 UG
S0-194041-01 33 10 UG-
TOLUENE .
S0.194031-01 i1.0} 10.0 UGt
S0-194028-02 (1} 10.0 UG |
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ey

B.§ COMPARABILITY

Although for some parameters many methods are listed, a review of the RFDs, %RECs,
and STDs for large sample sizes does not indicate any major deviation among the methods listed.
The Quarry Residuals RI was conducted to approved plans and, therefore, can be expected o

- provide results comparable to ather residual Rls. : : : .

For MS %REC, Tables B.3-1, B.3-2, B.3-3, B.3-4, and B.3-5, ﬂwSTDswereacmeptahle
except for some nitroaromatics in 5oil.

For DUP RPDs, Tables B.4-1, B.4-2, B.4-3, B.4-4, and B.4-5, the STDs were acceptable
except for the anions and the radiologicals in gmumiwater Some radiologicals in surface water
also showed high DUP RPD 5TDs,

For matrix spike duplicate RPDs, Tables B.4-6, B.4-7, B. 4-8 and B.4-9, the sample sizes
were 100 small to allow an assessment of the STDs.

For field replicate RPDs, Tables B.5-1, B.3-2, and B.5-3, the category averages slmuld
be used with caution because their STDs are too high.
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B.7 DATA QUALIFICATION
B.7.1 Qualification of Suspect Data by Reviewers

During the data review process, data requestors or reviewers apply Review Qualifiers to

“ ~dita to document that a qualified person has-examined the data, to-identify-potential outliers, to

note problems not covered by verification or validation and:to rate the data for future- use.
Qualifiers that indicate the reviewer suspecis problems with the data require a dmumenﬂng
comment that explains the reviewer’s rationale for applying the- quahﬁer e -

The Reviewer Qualifier has four characters plus a fifth temimrary character that indicates
data are still being evaluated. Allowed values for each character are defined below.,

REVIEWER QUALIFIERS

five character field _] _2__3__4_j

1: Data Ranking
DL not adequate

ND: DL > 2m |

ND: m < DL < 2m

Xz [X + 45

% + 48] > x> %+ 33,

X< |x+3s[urND DL>m (ie., value OK) .

Er—mm-t-'-!.n

DL = detection limif
X = Mzan s = sample standard deviation
m = median detection lintit for nondetects

2: Reviewer Ranking

0 Value is acceptable.
A Outlier: Value assumned to reflect natural cnndltmns
B Qutlier: Unknown whether value reflects nztural ¢conditions - use with cautmn
C Qutlier: Suspected artificial source of value - use not recommended
D Value reflects artificial source - reject
E Area represented by sample has been removed (soil)
B-D Requires documentation/explanation in (1 comment
 C&D Requires approval of the Pata Review Committee
DOE/OR/2154B-687, Aav. O B-27 - 072297
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3: Lab Problems _
0 No lab problems observed.
X Lab problems observed. .

- X Requires docurnentation/explanation in Q1 comment
4:  Investigation Status {typically restricted to extreme values)
0 No investigation
I - Value under investigation '
R - Value uner investigation and resampling/reanalysis is authorized
C Investigation of value completed.

.5 Temporary Status: only used for data awaiting final qualification.

T Data awaiting final qualification: pending until results of investigation are cnmplei:e _
(track)

A "C" or "D" in the second position of the qualifier indicates that the reviewer believes
the datapoint does not represent the area sampled and should not be nsed. These qualifiers require
the approval of the Data Qualification Group, which uses the following criteriz to evaluate the
. datapoint: ' -
- 01d data: lack of laboratory documentation for extreme cutliers.

- Laboratory has qualified datapoint.

- Repeated apparent laboritory problems with the analysis in question (such as recurring,
unreasonably high or low values for a certain parameter or group of parameters).

- Sample analyzed by mctlmd-wiﬁ low reliability.

- QC data (laboratory or field) suggests interferences ot other problems.

- Reanalysis, resampling, 01* a secondary analysis do not support value of suspect damm
- Value is not consistent with historic daﬁ collected before ;md after datapoint m

question.  Statistical evaluation may be used but other corroborating evidence is
advisable. Conditions that may be used tc support rejection are:

DOE/OR/21548-587, Rev. O B-28 ' 072297




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SiTE, WELDON SPRING, MO

Suspect datum is° correlated in time with suspect data from other, unrelated
locations. '

Suspect value cannot be supported geochemically given the pH, Eh, ew., of the
environment from which it was collected.

Sufficient circumstantial evidence exists to indicate samples were swapped, either
in the field or at the laboratory.

Qualified data are not removed from WIZARD (the site data management system). Users
" may set filters to remove data with certain qualifiers, as was done for the data summaries.
presented in this document. o ' '

B.7.2 Uncensored Data

Uncensored data have been used in reporting and calculations when made available from
the analytical labs. Uncensored data are those data that do not represent a nondetect (ND) and
instead report instrumnent responses that quantitate to vatues below the reported detection Limit,
When uncensorest data were not available, nondetect data were used in calculations of averages
at a value of onc-half the detection limit (DL) as recommended by the EPA for statistical
manipulation of data when the percentage of nondetects in the data set is small.

B.7.2 Calculations

The foliowing calculations have been performed to generate summary statistics and relative
percent difference. ' ' :

Mean: (X)

Sampled Standard Deviation(s):

1 —
' \}E L

Upper 95% Confidence Interval about the Mean (UCLS5):

UCLYS = x + t (syM)
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Relative Percent Difference (RPD)
' X, - X '
p = ——2 100
1/2{x, +x,)
- where:  x, = individual samples -
' ‘N = total number of samples
3

= value of t statistic for 1 tailed test at 95% confidence level
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B.3 SPECIAL ANALYTICAL TECHNIQUES

B.8.1 Kinetic Phosphorescence Analzer Data

“The Kinetic Phosphorescence Analzer (KPA) is a qualitative instrument used to detérmine.
the total uranium concentration in water. At the WSSRAP, the KPA is used to monitor uraniym
concentrations in runoff water, surface water, groundwater, and treajed water. In this document,
KPA analyses of temporary wellpoint samples were. nmorp-::rated in data sets nsed to genﬂrate

“uranjum isopleths for the shallow aguifer.

The principle behind the operation of a KPA relies on laser excitation of uranium ions in
water. The excited uranium ion phosphoresces, giving off light. The light is then detected and
amplified by a photo multiplier tube. The phnmmultip]jer tube converts amplified light to an
electrical pulse. Processing sofiware determines uranium mncantrauﬂn, which is directly retated
to the intensity of light emitted.

B.8.2  Inimunoassay Data

_ As stated in the Sampling Plan (Addendum 1) (Ref. 2), soil samples were analyzed on site
for nitroaromatic contamination using immunoassay field kits. In order to verify the fieid
screening results, a subset {16.5%) of these samples was sent off site for laboratory analysis. The
results indicate that the immunoassay data consistently detected the presence of nitroaromatic
compounds in the soil. It was also noted that the use of immmunoassay analysis did not
underestimate the nitroaromatic concentrations in each sample, rather, it indicated slightly higher
conpentrations than did the laboratory analysis. This difference may be due to the possibility that
the immunoassay method may be detecting nitroaromatic degradation products, whose presence
wonld then be calculated into the total concentrations reported by the immunoassay technique.
‘Nome of the soil samples analyzed by immmumoassay or laboratory methods contained
concentrations exceeding the contaminant decision level of 1,000 mg/kg (ppm). A comparison -
-of immuncassay and laboratery results is presented below.
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TABLE B.8-1 Comparison of TNT/T NB"'-immunnassav Data with Off-Site

Laboratory Analyses for Total Nitroaromatic Compounds
. . - CONCENTRATION :
SAMPLE I ANALYSIS METHOD (mgrkg) ACTION LEVEL (mg/kg) |
SC-195105 © | Jocoassay 800 1,000 '
Laboratory Anadysls 8.879 1,008
SO-195107 | Inmuncassay 0.450 1,000
Laboratory Analysis 0.633 | 1000
S0-195108 | immnoassay 1.6 1,000
Laboratory Analysis 0.016 1,000
S0-195110 Imemimyoassay : . 0.512 1,000 .
Laboratory Analysis 0.619 1,000
S0-195117 Immuncassay | 129 1,600
Laborsiory Anslysis o766 1,000
SO-195121 . Imnpunoassay 0,300 | 1000
' Laboratnry Amalysis 0.004° ' 1,000
50-195382 [momnoassay - 7.80 1,000
Laboratory Analysic -4 4G 1,000
. MMammmummmmm;WWismm#muf_mc-halftbualue

of the detection hmit for each compound.
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B.9 ANALTYICAL PARAMETERS

Table B.2-1 is a comprehsensive iist of parameters analyzed under the Rl

. TABLE B.9-1

_Analytical Parametears

IONS PESTICICES/PCES BEMH-VOLATILES {CONT.)

. BROMIDE 4,4'-DDD BI5{2-ETHYLHEXYLIPHTHALATE
CHLORIDE 4.4'-DDE BUTYLBENZYLPHTHALATE.
FLUORIDE 4,4'-DOT CARBAZOLE
NITRATE-N ALDRIN CHRYSENE
MITRITE-H ALPHA-BEHC DI-N-BUTYL F'HTHF.L#.T_E
SULFATE ALPHA-CHLORDANE DI-N-OCTYL PHTHALATE

AROCLOR-1018 DIBENZOHA, HIANTHRACENE
METALS AROCLOR-1221 DIBENZOFURAN
ALUMINLUIM . ARDCLOR-1 232 BHETHYLPHTHALATE
ANTIMONY . ARGCLOR-1242 _DIMETHYLPHTHALATE
ARSENIC: AROCLOR-1248 FLUGRANTHENE
BARILIM AROCLOR-1254 FLUDRENE
BERYLLIUM ARDGLOR-1260 MEXACHLOROBENZENE
CAGMILIM BETA-BHC . HEXACHLOROBUTADIENE
CALCIUM CHLORDANE HEXACHLOROCY CLOFENTADIENE
CHROMIUM DELTA-BHC HEXACHLOROETHANE
COBALT DIELDRIN INDENOI1,2,3-CD)PYRENE
COPPER ENDOSLLFANM | ISOPHORONE
IRON ENDOSULFAN I} N-NITHOSO-DI-N-PROPYLAMINE
LEAD ENQ'DSI;ILF#.N SULFATE M-NITROSQDIMETHYLAMINE
LITHILIM ERCRIM N-NITH‘DEODIFHENYLAMINE-
MAGNESILIM EMERIM ALDEHYDE NAFHTHALENE
MANGANESE ENDRIM KETOME MNITROBENZENE
MERCURY GAMMA-BHC (LINDANE) 'PENTACHLORDPHENOL
MOLYBDENUM GAMMA-CHLORDANE PHENANTHREMNE

"NICKEL 1 HEPTACHLOR PHENOL
POTASSIUM HEPTACHLOR EFOXIDE PYRENE
SELENIUM METHOXYCHLOR
SILICON TOXAFHENE VOLATILES
SILVER 1,1, 1-TRICHLOROETHAME
SODIUM SEMI-VOLATILES _ 1.1,2,2-TETRACHLOROETHANE

| STRONTIUM 1,24 TRAICHLOROBENZENE

1,1,2-TRICHLOBETHAME ;

DOE/OR/21548-587, Rev. O
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TABLE B.9 Analytical Parameters {Continued)

POEAQR{2154E-B87, Rev, O

THALLIUM 1,2-DICHLOROBENZENE 1,1,2-TRICHLOROETHANE
VANADIUM 1,2-DICHLOROBENZENE 1,1-DICHLOROETHANE
ZINC .1 A-DICHLOROBENZENE .1, 1-DICHLOROETHEME
2,4.5-TRICHLOROFPHENGL 1,2-DICHLORDETHANE
RACHDCHEMICAL 2,4,6-TRICHLOROPHENOL 1,2-DICHLORCGETHENE (TOTAL)
'GROSE ALPHA 2,4-DICHLOROPHENOL 1,2-DICHLOROPROPANE
| GROSS BETA 2,4-DIMETHYLPHENOL 2.BUT ANONE
LEAD-210 2.4-CHNITROPHENOL FHEXANONE
RADIUM-Z26 2,4—DEN!TH‘0TOU_JENE 4-METHYL-2-PENTANDONE
RADIUM-228 2,6-DINITROTCLUENE ACETONE
RADON-222 - 2-CHLORONAPHTHALENE ACRYLONITRILE
THORIUM-228 2-CHLOROPHENOL BENZENE
THORIUM-230 2-METHYLNAPHTHALENE BROMODICHLOROMETHANE
“THORIUM-232 2-METHYLFHENDL BROMDFORM
URANIUM, TOTAL 2.NITRCANILINE: BROMOMETHANE
LRANILUM-234 2-NITROPHENCL - CARBCN DISULFIDE
URANIUM-235 3,9'-DICHLOROBENZIDINE CARBON TETRACHORIDE
URANIUM-238 3 NITROANILINE CHLOROBENZENE
4,6-DINITRO-2-METHYLPHENGL CHLOROETHANE
‘MISC. 4-BROMOPHENYL PHENYL, ETHER CHLOROFORM
ALKALINITY 4-CHLOAO-3-METHYL PHENOL CHLOROMETHANE
CYANIDE 4-CHLORDANTLINE C16-1,3-DICHLOROPROPENE
PHOSPHORUS, TOTAL " 4-CHLORQPHENYL PHENYL ETHER DIBROMOCHLOROMETHANE
SILICA, DISSOLVED 4~METHYLPHENDL. ETHYL BENZENE
TOTAL DISSOLVED S0LIDS 4 NITROANILINE METHYLENE CHLORIDE
TOTAL ORGANIC CARBON &NITHGPHE.ND!. STYRENE
TOTAL SUSPENDED SOLIDS ACEMAFHTHENE TETRACHLOROETHENE
ACENAPHTHYLENE TOLUENE
NITROAHOMATICS ANILIKE TRANS-1,3-DICHLOROPROPENE
T;E,E-TH}MTF[DBENZENE ANTHRACENE THI_EHLDHDETHENE
1,2-DINITACBEMZENE . PEMNZIEHME ] WVINYL ACETATE
2,4, 6-TRINITROTOLUENE BENZO{AJANTHRAGENE VINYL CHLORIDE
2,4-DINITROANILINE BENZOUAFYREME XYLENES, TOTAL
2, 4-DINITROTOLUENE BENZG{BIFLUDHmTHENE :
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TABLE B.9 Analytical Parameters {Continued)

2,6-DIMITROTOLUEMNE
2-AMING-4,8-DNT
3;5-DINITRCANILINE
4-AMING-2,6:-DNT
NITROBENZENE

NITRGBENZENE (NB)

RENZOHGFLUGRANTHENE
BENZOIC ACID

BENZYL ALCOHOL
BIS(2-CHLOROETHOXYIMETHANE
BI5i2-CHLORQETHYLIETHER
RIS{2-CHLOROISOPROFYLIETHER

DOE/OR/Z1548-587, Rev. O
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AEMEDIAL INVESTIGATION FOR THE QUARRY RESTDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING,.MO

APPENDIX C
Meteorological and Air Monitoring
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HEMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS CPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

LIST OF TABLES

NUMBER _ FAGE
C-1 Regional and Site-Specific Meteorological Studies .. .................:. CI
C-2  Historic Precipitation for Weldon Spring Area . .. ........ .. .. ... C-2
C-3  Annual Average Background for Airborne Radioactive Particulates, Radon!Thﬂmn

and Gamma Radiation EXPOSUIES . . . ... oottt inenecneecneaar C-3
C4  Annual Average Radon/Thoron Concentrations (pCi/l) at Weldon Spring Quarry :

Alr Monitoring Locations . . . . . . . .o oo ittt e e C-4
C-5 Quartexly Airborne Thoron Concentrations (pCi/l) at the Wcldﬂn Spring Quarry . C-5
C-6 Anmual Average Radicactive Air Particulate Results . . .. ................ C46 .
C-7  Anmual Average Environmental Gamma Radiation Results (mrem)®® . ..., ... C7
C-8

Annual Average Asbestos Monitoring Concentrations (fml) . . ............. C-8 -
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REMEDLAL INVESTIGATION FOR THE QUARRY RESIDUALS CPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE C-3 Annual Average Background for Alrborne Radioactive Particulates,
Radon/Thoron and Gamma Radiation Exposures

RADICACTIVE |
AIRBORNE GAMMA RADIATION
PARTICULATE | RADON/THORON EXPOSURE RATE
AX1E-1B pCifml) {pCi) tmrem}™

1987 <3.0 0.3 73
1988 <4.8 0.6 | &1
1989 <3.83 0B 68
1990 <2.2 0.3 - 62
1991 1.37 0.3 __ 69
1992 1.28 0.2 ' .69
1993 1.02 G.1 60
1994, 1,12 0.2 57
1996 1.39 0.3 61
_Average <2.22 0.3 84

{a} To convert mrem/year to mSv/year, divide by 1@_3.'

DOEC/OR/21548-587, Rov. 1 ' C-3 ' 072297
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REMEELAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERAELE UNIT: WELDCN SFRING SITE. WELDON SPRING, MO

" TABLE C-5 Quarterly Airborne Tho

ron Concentrations (pCi/i) at the Waelden Spring

Quarry
STATION 1894 1985 1996
ard. 4th 1st 2nd - | 3d 4th 1st 2nd
Qtr atr Qtr Qtr Qtr Qtr . Qartr Qtr
RD-3 002 a4 3.7 2.5 0.7 0.1. 0.2 0.0 0.4
RD-1006 . 0.1 0.2 0.4 0.1 0.2 0.0 0.1
-RD-4009* 00 oz 0.0 0.3 0.0 0.3 0.0 0.0
. Indicates ne monitoring was performad
® Bagkground station '
GOE/OR/21548-587, Rev. 1 C-5

2297




REMEDIAL INVESTIGATION FOR THE OLARRY RESIDIIALS OPERABLE UNF.F: WELDCN SPRING SITE, WELDON SPRING, MO

TABLE C-6 Annual Average Radicactive Air Particulate Resuits

YEAR AP-1002 | aP1010 | AP-1015 | AP-1016 | AP-1017 | AP-4012¢
1989 <4.3 <4.4 ; - . <3.8
1990 <2.4 <327 : : : <22
1991 1.55 1.49 . : ] 1.37
1992 1.33 1.34 0.95 0.85 1.03 1,28
1993 1.06 0.96 1.15 1.14 1.21 1.02
1984 2.85 1.94° 1.66 1.33 ' 1.30 1.12
1995 1,99 1.57 1.82 1.45 1.40 1.39
1996™ 1.48 1.58 1.35 1.43 . 1.46 1,37

{a) Monitoring stations AP-1015, AP-1018, and AP-1017 wers installed In 1992.

{b The 1986 daia include first and second quarter results.
Indicates that no monitoring was perfarmed.

< Indicates that tha LLD was used to calculate the annual average.
® Background station

Mote: Concentrations of radicactive airhorne particulates determined as annual avar&ga, long-lived
' gross alpha axprassed as 1 x 107" LCifmi.

DOE/OR/21548-587, Rav. 1

072297
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REMEDHAL INVESTIGATION FOR THE QUARRY RESIDUALS OFERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE C-8 Annual Average Asbmm Monitofing Concentrations {f/ml)

YEAR AP-1008 AP-1010 AP-1015 AP-1018 AP-1026
1983 rlu’.a_ | _ru’a n/a n/a .m’ -
1994 0.002 __0.002 - 0.002 -

1995 0.002 0.002 - 0.001 0.003

Indicates that no samples were taken.
n/a Indicatas that no average was calculated, All samples were below the detection limit.

. DOE/QORS21548-587, Rev. 1

C-8

072247




REMECHAL INVESTIGATION FOR THE QUARRY HESIDUN_.E OFERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

APPENDIX D
-Ecological Investigations

. DOESCR/2TEAR-5BT, Rav. 1 072287




" REMEBIAL INVESTIGATION FOR THE QUARRY RESIDUALS GPERABLE UNIT: WELDON SPRING SITE, WELDON SFRING, MO

LIST OF TABLES
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REMEDIAL INVESTIGATION FOR THE QLARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE D-1 Fish Species Reported from the Quarry Residuals Operable Unit Area

COMMON NAME -FEMME OSAGE SLOUGH | LITTLE FEMME OSAGE CREEK
Bigmouth Buffalo ' - X
Black Crappis X
1 Black Bullhgad
Btackstripe Topminnow

M M| HEMREX

>

Bivegill _
| Bluntnose Minnow S X
Brogk Silverside

-

Carp

Channel Catfish
Creek Chub : _ _
Emerald Shiner ' X
Freshwater Drum
Gizzard Shad
Gotden Shiner

| Grean Sunfish

o

=

xIxpx|™

»

Johnny Darter

Large Mouth Bass

Longaear Sunfish

‘Longnose Gar

LA A T

Mosquitafish
Crangethroat Darter . ¥
Paddiefish '
Plgins Topmianow

>

pod

>

Pumpkinseed
Redfin Shinar
Rock Bass

‘Sauger
Shortnosa Gar

Smallmouth Buffaio
Spotted Gar
Warmouth

White Crapnie
Yellow Bullhoad

Pl B e e B

Sources: Ref. 23 and Ref. 66. _
MOTE: Meathods Included electrofishing and seining

DOE/OR/21548-597, Rav. 1 _ D-1 072297




REMEDIAL INVESTIGATHON FOR THE QUARRY AESIDUALS OPERABLE UNIT: WELDOM SPRING SITE, WELDON SPRING, MO

TABLE D-2 Rare and Endangered Specles in St. Charles County

DOE/CR/21548-E67, Fev, 1 D-2 072497
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MISSOURI DEPARTMENT OF CONSERVA;I'?ON

Headgnartars
2901 West Trumarn Boulevard, P.O. Box 180, Jeffersan City, Missourt 85102.0180
Telephone 314/7514113 & Missourd Relay Center: 1-800-735-2966 (TLD)

JERRY |. PRESLEY, Director

October 19, 1985 .

Mr. Stephen H, McCracken, Praject Manager
Depargnent of Energy

Weiden Spring Site

Remedial Action Project Office

7295 Highway 94 South

5t Charles, Missouri 63304

Ae: Groundwater Remedial Investigation
Weldon Soring Site Remadial Action Project

Dear Mr. McCracken:

Thank you for your lettar of October &, 1985 regarding threatened and endangered species
_}  within the proposed projsct area. .

Department staff examined map and computer files for federal and stats rare, threatened and
endangered species and determined that sensitive species or cammunities are known to odeur
on the immediate site or surrounding arsa., Plaase refer to the enclosed Hertage Database
report for details.

This report reflacts Information we currently have in our databass, We provide this
infdrmation for planning purpeses onfy; it should nat be regarded as a definitive statemsnt as
to the presence or absencs of rarefendangered species or high-quaitty natural communities.
Additional on-site inspections may be nseded to verify the presence or absence of such
species o cammunities. : '

Thank you for tha oppartunity to review and comment
Sinceraly, -

DAN F. DICKNEITE :
PLANNING DIVISION CHIEF

Enclosura

EJ
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- b ] ) i \
sExs1TIVE SPECISE AN MICH-GUALITY MATURAL COMMUNITIES KNOWH FRCM ST. LOJIS AND $¥. CHARLES COUMTIES IM MISSCURE ~ © e “PACE: 1
pRf 7uT OF THE NATURAL NERITAGE DATABASE ' .
i3 1979
FEDERAL STATE TOMNSHIR/, LAST CHSERVED
SCIENTIFIC WABE.camaurraammmsnants COMMON MAME . .osnaamsasmsassmss STATLS STATUS CEURTY..a0or RANGE.... 585 DATE...cen-e PREL
Cwrw AMPHIBIAKS
RANA SYLYATICA woch FROG R ST CHAKLES Y DGAWOUZE 25 1960-03-1% 5§
- RAMA SYLYATICA woon FROG A §T LoUis GLLNOORE 27 wa-03-00  §
RANA STLVATICA woXr FROG R ST LOUIS QLLNDOLE 35 0 19RU-00-00
wew gQUATIE CEMAUMNILTIES
LARGER RIVERS {HZARKD - FRANKLIA pLaNogiE 27 ]
- ST LIS
JEFFERSON
wew GIRDS . _
ACCIPITER DORTTRII COTPER'S HAWK % ST CMARLES ™  O45MOOZE - 03 198§-00-00 3
ACGIPITER COOPERIL COGPER'S KANK R ST CHARLES GLSHOUZE 05 1985-00-00 S
ACCIPJTER COURERIT COUPER'S HAWK i ST LOUIS QLAHODSE 33 17E8-04-01 H
ACCIFITER TOOFERII COOFER'S HAWK L ST LOULS OaROFIE 05 waT-00-00 3%
ACCIFITER CROPERFL COOPER’ S HAWK R ST LONS N44H00ZE 15 1903-04-01 %
" ARDEA HERGOIAS GREAT BLUE HERGH ROORERY ¢ ST CHARLES D4SHOT2E 19 1994-04-14  $
GOTAURLIS LENTIGINQSUS JMERICAR BITTERM £ ST GWARLES ~ OLaNQDSE 26 1em9-07-26 S
BATAURUS LEMTIGINGSUS AMERICAH BITTERM E ST LOUIS oLeHOOSE 19 198T-07-27 5
gm0 PERESRTNUS PEREGRIME FALTON Efs/ay  EXT ST LONIS DASNOOTE I3 1954-05+12. 5§
PEREGAINUS PEREGAINE FALCOH ECS/AY  EXT 5T LOUIS BLSHOOTE 35 19F2-11-05 3§
EALCD PERECRINUS PEREGRIHE FALCOM Ei$sA) EXT 5T LENIS OLSHOOSE 18 1994-05-12 5
GALLTNULA CHLOROPUS BOMMIN HOORHEA R ST CHARLES =  048WO05E 24 198G-g7-20 &
HALIAEETUS LEUCSCEPHALLE BALD EAGLE NEST LT g ST CHARLES DLAHDGEE 04 19946.01-22 5
ICTINIA HISSISSIPPIENS1S M]SE15SIPPI KITE R 5T LOLIS CLSNODSE B4 1987-05-22 §
ICTIRIA MISSISSIPPLENEIS HISSI4SIPPL EITE R 5T LOWIS Q4SHODSE 28 ipe8-07-00 %
PO LLYMEUS POOICERS pIED-BILLED GREBE R ST CHARLES = DLBHDOEE ar 19a7-0&-05 S
RALLUS ELEGHKS EING RAIL E ST CHARLES =  O&5NOUSE -] 1opg-of-2t 3
. TYTD ALBA BARN DML, 7 - ST CRARLES =  D4BH005E 24 1987-06-17 8
TYTQ ALBA BARX ML R ST CHARLES OLENOOSE 25 1789-04-00 §
TITQ ALEA BARM CML R ST CHARLES QLANOOSE 23 1589-07-20 3
wis FERNG AMD FERM ALLIES
MATTELXCIN STRUTHICPTERLE VAR GATRICH FERM W 57 LOUIS D4SHOOSE O3 19TE04-18 @
PENSYLVANLTA :
OFHTCSLOSSUM VULGATIM WAR AN ADDER’S TOWGUE FERM - WL 5T LOUiS gasxoo3e 21 1994-04-28 3
PYEHOST ICHMM '
e F15H :
ALUSA AUABAMAE ALAEAMA SHAD B ST LIS coiwOmiE @ YWRAO¥-5. S
JEFFERSCH -
AMETLRUS NEBULOSUS GROWM BULLUEAD R ST CHAALES DLANDOSE 13 1960 07-26 %
AHEIURLUS REBULORUIS JROUN BULLHEAR R 7 CHARLES BATHOOTE 32 1??*’--09-15 g
AMEIURUS NEBULOSUS BRCWN BULLHEAD % 5T CHARLES ¢42M007E 36 1993016 &
MKETURUS HEBULASUS BROWN PULLEEAD m ST CHARLES oLANQOTE 21 topg-08-3 ¢
LRUS WEBULOSUS ERCWM BULLHEAD R- 4T CHARLES oLandose O3 19946=10-18 5
{RUS HESULOSUS RRCMN QULLHEAD ® ST CRARLES oLEn0BsE 2% 1993-10-18 ¢
AMETVRUS KEBULOSUS SROUN BULLHEAD R ST CHARLES DLENOOTE 159 e -09-25
EARPICDES YELIFER HIGHFIR CARRPSUCKER B 5T CHARLES pLaniu3e 18 1929-10-03 !




SEELLEE

SENSITIVE SPECIES AND Hl_uu*mun WATLRAL COMMUNITIES XwouwM FROM 57, t.r.i.l_Is ANO ET. CHARLES DOUNTIES 1N MISSOURT PAGE: 7
vrof OF THE NATURAL HERITAGE DATABASE ' ' ' )
T 1995 .
FEDERAL STATVE TEAMREHIPS LAST CRSERVED

SETENTLFIE AME. s eusarnnasrnraruas  COMMON MAME..oooricanazoneunes STATUS STATUS EXOUNTY...... RAMGE.,.. SEC  DATE....,.... PRE

CARFICDES VELIFER HIGHFIN CARPSUCKER R ST CHARLES G4BN003E 23 1989-09-27 S
CRTSTALLARA ASPRELLA ERYSTAL DARTER rd E ST LlIs BeLHOOSE 17 1980-10-04 - %
CYCLEPTUS ELOHGATUS BLUE SUCKER c2 WL 3T CRARLES DLENDOSE 34 19920400 5
CYCLEPTUS ELONGATUS BLUE SUCKER c2 WL ST CHARLES DLANgORE 31 1093-04416 &
KIOQOM TERG]EU% MOOREYE L $T CHARLEY QLENOQSE 19 1992-10-20 g
HIGDOM TERGISUS NOCHEYE B 5T CHARLES OLENDOSE O3 199z-10-20 ¢
W]COGN TERGIFSS MOCHETE 4 5T CHARLES pLaNcoaE 07 193-04-18 3
KIOoOM TERGISUS HOONEYE R LT CRARLES C&ENOQVE 26 1993-05-21 &
wicood TERGESUS MECHEYE R ST CHARLES 043HOc?E 35 1972-44-14 5.
NICQON TERGIEUS MOONEYTE R ST CHAALES CLBNDOTE 21 1Op3-072% &
RICDOR TERGISRIS WOOMEYE R 5T GCHARLES QLEHO0AE 13 19930726 5
KIDbOW TERGSSS MOCHEYE R ST CHARLES O4AHOC3E 15 1eP2-10-21 5
HIgeOW TERGISUS MOUNEYE R ST LEARLES OLENGUIE - 23 11021 5
HICHON TERGISUS MOOMETE R 5T CHARLES D4BHOOZE 13 9wez-10-21 5.
LEPISOSTEUS $PATULA ALLIBATOR GAR "R ST CHARLES  D4TWOD4E. 03 s
MACRHTAOPSIS GELIDA STURGECH LHUE cz R ST GHARLES OLEMOOSE 34 1982-12-05 - &
MACRHYBOPSIS HEEX! SICALEFIN CHUB c2 @ 5T CHARLES DLAMGOLE 12 1982-10-05 5
MATRHYBOPSIS MEEXL SICKLEFIN CHUB ar ® ST CMARLES CLANOOSE 34 1962-10-05 £
NOTROP1 5 BUCCATUS SILVERJAM MIHHCM WL IEFFERSOR O4IHODLE 1B 19750000 3
ST Lenils
15 BUCCATUE SILVERIAY HIMNCH WL ST LOMS MIRONIE & 1o7h-00-00 4
CIMA SHUMARD RIVER DARTER WL ST CHARLES DLBHROTE 2 1995-05-21
e FLOMERIHG PLANTS _
BERGLA TEXANA BERGIA T ST CHARLES  O4SMGOTE 33 1991-08-2¢ 8
KERGIA TEXAHA BERGTA . E 5T CHARLES O&BNOO7E 28 1986-09-25 S
" BERGIA TEXAHA UERGIA . E 5T CHARLES DLTHEDTE D& . 1PRI-DR-02 S
BOLTOK!A DECLRRENS DECURRERT FALSE ASTER L7 E 5T CMARLES QLENOOTE 28 0 199408 S
QOLTOKIA DESVRRENS DECURKENT FALSE AZTER LT E ST CHARLES DLANOATE - 35 194%-11-15 5
' ' QLTMOO7E 02
BOLTONIA DECURRENY DECLRRENT FALSE ASTER LT E 5T CHARLES QLENGOTE 54 1996-05-22 5
BOLTCHIA BECHRRENS DECURRERT FALSE ASTER LT € ST CHARLES QAMUONSE 24 1991-10-24 &
EOLTONIA DECURRENS DECURRERT FALSE ASTER LT E 4T CHARLES g4sTaoeTE 05 19H=10-22 5
' ossnpO7E 34
BOLTONIA DECLRREWS DECURRENT FALSE ASTER LT E ST CHARLES QLEMOOTE 3T 1P-08-21 &
ROLTOMLA DETURRENS BECURRENT FALSE ASTER LT E ST CHARLES BASNDOTE 22 1976-07-21 &
BOLTCHIA DECURRENG DECURRENT FALSE ASTER LT E ST GRARLES OLENDATE 33 T9L-0P-Z2 §
AOLTONIA DECURRERS DECURRENT FALSE ASTER LT £ ST CHARLES DLAMOOTE 3% 1996-U%=21  f
BUCHLGE BACTYLBIDES BUFFALG CRASS R ST LIRS QLLNDDAE 16 1Pm-DE-R1 ¢
EAREX RETROFLEXA VAR TEXENSIS A SEDGE SU ST LOUIS OLSNOOTE ¥ 1989-06-02
CIELONE DALIGUA WAR SPECIOSA ROSE TURTLEMEAD 3 E =T CHARLES oLoWODSE 33 19T g
CHELONE OBLIGUA VAR SPECIGSA ROSE TURTLEHEAD 5C E ST CRARLES  O4BNOASE 250 1965-08-12  »
' oLANaosE 19
LEMHA TRISULEA STAR DUCKWEED R 5T CHARLES CLaNQO3E 32 19BS-07-16
LIATRIS SCARIOSA VAR NIEUWLANDTI & BLAZIHG STAR su ST CHARLES oi5uooze 11 19870885 1
TRIS SCARIOSA VAR W{EUWLANDII A BLAZING STAR qu ST CMARLES . D&SHQo2E 1 1987-08-2F ¢
CHE LUBCYICLANA A BRCCMEAPE E ST LOUIS aianonee 21 19g9-08-20
CROBARCHE LUMOVIEIARA A BROCMRAPE E S LodIS QLLHOOSE 2T 1991-09-01
PLANTAGO COROATA HEART-LEAVEN PLANTAIN 3c WL 5T LGS GiinoqtE B 105D




SEgITIVE SPECIZS AND KIGH-OUALITY NANNAL

oRINTOUT OF THE NATURAL HERITAGE DATABASE

v ‘11_995

SCIENTIFIC HAME. . .ovracnamanrisren

SEIAPUS SAXIMENTANUS
SILENE REGIA
SHALLANTHUS UVEDALLUS

SPIRANTHES OVALLS YAR EROSTELLATA

TRIFOLIUN STOLONIFERLH

- ke WOLLUSKE

AACIDENS COMFRAGOSUS
ARCIDENS CONFRAGOSUS

ARCIDENS CONFRAGOSUS
o ot

ARCIDENS CONFRAGOSUS

ARCIDENS GCOMFRAGDEUS
ARCIGENS COMFRAGRISUS
ARCIDEHS CONFRAGHEUS
ARCIGENS CONFRAGDSLIE
ARCIDENS GOHFRAGISUS
! HS CEMFRAGUSUS
R CONFRAGOEUS
ARCIDEKS COMERACOGEUS
CLURBERLARDTA MONCDONTA

CUMBERLAMO A MOHCOONTA
PLMEERLANG [A HOROOOHTA
CUMBERIANOLA MINCQONTA
CLMBERLAND LA MONCOOHTA
CUMBERLANDTA MOWCIXONTA
CUKTERLARDIA MOHCRCNTA
CUMBERLAND LA HEMODCHTA
CUMBERLAND LA HONOODOKTA
CUMBERLAMDIA MOHCOOHTA
OMEERLANGIA MOHDOONTA
CUMBERLAND LA MONCRCHTA

CURBERLAKD [A HONCORHTA
CLMBERLAHDIA HONCOSHTA

ELLIPT1Y CRASSIDENS CRASSIDENS
‘}'Iﬂ CRASSIDENS CRASSIDENS

ELLIPtIO RASSIDENS CRASS(DENE

A BULRUSH

RTTAL CATCHFLY
YELLOW-FLONERED LEAFCUP
OvAL LADIES' TRESSES
RUNNTHE BUFFALD CLOVER

ROCK-POCKETBOOK
nn::-mcxﬁagu:
ROCK~POCKE THOCK
ROCK-POCKETEOOK

ROCK:-POCKETBOOK
RO<X-FOCKETBO0K
RPCX-POCKETHOCK
ROCK-POCKETROOK
ROCK- POCKETEO0K
ROLX-POCKETEOOK
ROCK-POCKETEORK
ROCK - POCKETBOUK
SPECTACLECASE

SPECTACLEGASE
SPECTACLECASE
SPECTACLECASE
SPECTAGLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE
SPECTACLECASE

SPECTACLECASE
ELEPHART EAR

ELEPHANT EAR

ELEPEANT EAR

i

LE

ARRBRARE B R 8 8 R’ B R

FEDERAL STATE
COMACH MAME .o rvossssrenrannsas STATUS STATUS COUKTY......

mﬂggﬂl

s 5 &

[

mEEESEEE

m

ET CHARLEE
T LOUlE
ST CHARLEE
T Louls
&7 LOUIS

JEFFERSON
$T LoUTS
JEFELRECH
5T LCLiiS
JEFFERSON
$T LEuIS
JEFFERSCH
5T LOULS
5T LouIs
57 LOU1S
5T LOUILS
$T LOULE
57 LCUTS
£T LOUTS
5T LOMIS
£T LoUIS
JEFFERSON
$T LOULS
JEFFERSDH
5T LLUIS
JEFFEASON
§T LIS
JEFFERSCH
ST LIS
JEFFERSOM
T LAJIE
JEFFERSEN
5T LOUTS
JEFFERSON
5T LS
5T LCIS
£7 LOMIS
$T LONS
£T LOUIS
5T -LAUIS
8T LOJIS
5T LS
JEFFERSCH
5T LOUtS
JEFFERSOM
5T LOUIS
5T LJIs

TOWNSH1P/
RANGE. ...

G4THROTE
DLLHODLE
RESHOORE
D&4NQ0SE-
O44NO0SE

DIHO0EE
o43u006E
C4INOA3E
O4FH005E

QA IN006E
QLIHOOSE
QALNOOSE
BaANO0SE
DAL
DA4N00LE
ORANDDGE
QEAKOOZE
QASHOOTE

3NGO0IE
Q&I WONSE
QLINUA3ZE
D&INO0SE
LAINQ0SE
GAINGOIE
G4IND0SE
O&ARODSE
QLAHRTSE
DLEHDOLE
OANDRLE
QMLLHAGLE
U4SHDOSE
QLINODSE
DLINONSE

C4IHOOSE

pomsnd i TIES KNCWM FROM ST, LTS AKD 5T. CHARLES COUNTIES IM mMissoum]
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g2
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1a
L
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12
W
15
14
13
29
2
24
24
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12
4
21
17
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13
T4

’m

an
LF
2
21

r

13
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PAGE: J
LAET DESERVED
[ ) Y, . PREI
1992-10-16 5
1980-06-13 &
1995:-05-11 5
. 1581-0918 M
1994-10-31  §
1978-11-01 -
198G-07-2% ¢
1o7R-08-04  §
1781 -05-12 5
197E-11-U1 s
1978=-10-31  §
1978-10-03 €
1975-10-04 S
19-04-22 8
1978 +-0%-20 5.
woyE-08-31 %
19430815 &
1900-07-2% 5.
1977-67°27 8
197R-08-04 &
197E-09-1% %
1577-07-25. %
1901-08-12 %
197E-0A03 S
1578-10-31 &
1978-10+3 ¢
1980-07-29  §
191042
1g7a-09-20 &
1994-08-0F %
ToR3-02-1%
1978-18-27, §
1980-07-29 ]
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. y&ITIVE SpECIES AMD HIGH-GUALITY WATURAL COWUNTTIES KNGHM FROM 5T. LOUTS AlD 57, CHARLES COUNTIES IN MISSOURI PAGEs &
-wTOUT OF THE NATURAL BERITAGZ DATABASE '
; b
FEDERAL STATE TUNSKIP/ LAST OBSERVED

STATUS STATUS COUNTY...... RANGE.... SEC DATE......... PREC

:IE“TIFIt ijlI!-il-rl‘ll’il--i'I m" mE....-.-.-----ian.va

11PT10 CRASSIDENS CRASS1DENS ELEPHANT EAR E 19781005 %
L{PTI0 CRASSIDENS CRASSIDENS ELERKANT EAR B ST LUlS | OAWNDOLE 32 19TB-08-31 s
L LPTIC CRASSIDENS CRASSIDENS ELEPHANT EAR . E ST LOUIS 0LLHOO3E 24 19E-RR-15 S
1]gBLASKA TRIGUETRA $NUF FROX 2 B JEFFERSON DLINOEE T4 19780518 &
5T Louls
I1BLASHA TRIGUETRA SRUF FEOX [ord R JEFFERSCN 0L3N0OE 17 1681-08+12 &
5T LIS . .
atoRLASMA TRIGUETRA SHLIF FAON 2 B ST LOWIS DLLNODSE 18 1580-37-2¢ 3
s|QALASHA TRIGUETRA SHUFFBGX c2 ] ET LEUIS | OALNOBLE 20 W20 5
AIOELASHA TRIGVETRA SNUFFEOX _ o2 8 ST Louls DLLMOOSE 26 19A3-02-t5 5
JNTLGENS MHTROECETES A CAVE SHAIL E ST-LIE QAINO0TE 14 %
JSCOHATA ERENA EBONTSHELL g€  JEEFERSOH QASHOOGE 20 1978-10-27 5
-~ ST LIS '
LUSCDHATA EBEMA EBONTSHELL £ JEFFERSOH GLIWOCZE 12 1975-08-03 &
51 LCULS
LSCHMALA ESENA EHONYSMELL E 5T LIS DGINCDSE 22 197E-11-01 3
USCOMAIA EBEHA EBUMTEKELL E 5T LOULS D4INOOSE 13 1WH-10-51 =
USCONALA ESEHA EBONTSHELL I A g 13- oLLHOBsE 32 19TE-DR-31 3
AMPSILIS ABRUPTA PINE MUCKET LE E  JEPFERSGH DLIWNCEE 20 19931102 8
: T gT LoUis :
» Jls ARRUPTA PLIHYX MUCKET LE E  JEFFERSOH DLINOOSE 26 - 1980-07-29 5
&T LIULS . :
AMPSIL1S ABRUFTA PIHE MUCKET LE £ JEFFERSOH D43NOOSE 26 1RA0-(7-3P %
5T LOUIS :
AMPSILIS ABRUFTA PIHE MUCKET LE E JEFFERSDN DL3NC003E 12 1978-08-04 5
5T Louls .
AMPSLLES AERUFTA PINK MJCKET LE £ JEFFERSCH OLIAGOZE 14 197E-09-1F - 5
. 5T LIS ' .
AMPSILIS MERUPTA PINK MUCKET LE £ JEFFERSCH QLIHGO3E 17 1981-08-12 %
- : §T LOUIS '
AMPSILIS ABRUPTA PINK HUCXET LE g JEFFERSON GLINQOZE B 1778-05-13
. 57 Louls
AHPSILIS ABRUFTA FINE HUCKET LE E ST bouls pLINOQEE 22 197T8-11-1
_AMPSILES ABRUPTA PIHK MUEXET LE, E ST Lans O43MDOSE 13 1978-10-31
AMPSILIS ABRUPTA oINE MUCKET LE g 5T LOMS DELNDRSE 1R 1778- 1003
AMPILLLS ABRUFTA PINY MUCKET LE E 5T Lowis oLH005% 18 1?&!-11-&1
- AMPSILIS AJRUPTA PINK HUCKET LE £ §7 LIS DLANGOLE 23 1975-04-22
LAMFSTLES ABRUPTA PIRY MUCKET LE E §T LOUIS o LHOD4E 20 190811
LHPSILLE ASRUPTA PINX MULKET LE £ §T LOULS DALNOOGE 32 i¢TE-0E-T
LAMPSILIS AERLPTA PINY MUCXET LE E 5T LR QiLNOOZE 2% 198E~02-13
LAMPSILIE ASRUBTA PIR MUCKET LE E §7 LIS BLLNOQSE 15 1994 -08-14
LEFTODEN LEPTCORA SCALESHELL c2 B JEFFERSIN OLINDUSE 26 1960-07-2%
_ $T LOUIS
LEPTODEA LERPTCOCH SCALESHELL cz % IEFFERSCM pa3MngiE 12 197e-1a-0
. 4 =133 '
L EA LEPTOOGH SCALESHELL €2 R JEFFERSOM GhINQUIE 14 L 1FTERS?
- 5T LOMS
LEPTOOEA LERTCOGM SCALESHELL £2 n JEFFERSOH os3noo3e 2 19770726

ST LRUIs

5T LS

HLANONSE

1%
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 giTIVE SPECIES AND HIGH-GUALITY RATURAL COMMUNITIES ENCWN PROM ST. LOUTS AMR 3T. CHARLES LONTIES IH MISSENRE Y pagey S
. [WTOJT OF THE WATURAL HERLTAGE DATABASE
[ o5
FEDERAL STATE TOWMSHIPS - LAST QBSERVED

ERTIFIC NAEwneserenreoncses  COMHON HAHE. ocomonsmrarasas: STATUS STATUS DOUNTY...... RAMGE.... SEC DATE......... PREC

. :pTCOEA LEPTCOON SCALESHELL e % JEFFERSIN GLINOME 17 1981-08-12 S
. 3T LOULE _

:pFTODEA LEPTCOOMN SCALESHELL =2 Fd ST LOUIS Q43005 13 1978-10-51 5

PTEDEA LEPTOOOH SCALESHELL 2 R ST Louis OLLNDESE 18 1980-07-2% S

:pTONEA LEPTCOON ' SCALESHELL =2 & 5T LIS DLAHORLE 20 toTE-09-20 5

:pTOLER LEPTODCH SLALESRELL =2 R ST LIS OLLNOOSE 26 rya3-02-1% %

_ETHOBASUS CYPXYUS SHEEFNOSE . R JERFERSON D43HOC3E 12 197=-08-04 2

) : ST Louls S
_ETHOBASUS CYPHYUS SHEEPHDSE : Ed JEFFERSOM MINONIE 14 19TR-09-19 £
ST LOUIS : :
 ETHORASLS CYPHTUS SHEEFNOSE - k JEFFERSON o4JNGOZE 1T 1981-02-12 5
. T LoU1S
LETHOBASUS ©h#HTUS SHEEPNOSE ' % JEFFELSOM pLInanze 13 {078-08-03
' ST LIS _

LETHORASUS CYPHYUS $HEEPNOSE R ST LUIS DLINGDGE 22 1978-11-0% g

LETHOBASS CYPHTUS SHEEPHOGSE R ST LIS 043H005E 13 1yra-10-31 5

LETHOBASUS CTPHTUS SHEEPNOSE ® ST LIS paaNtnsE 18 1978- 1004 3
LETHOBASLS CTPHTUS _SHEEPHOSE R BT LOUIE GLAHDQLE 20 197-09-20 g

LETHORASUS CYPKYUS SHEEPHQSE . R ST LAJIS QeANDO3E 24 YORT-D2-13 -4

| [MPSOHALAS ANEIGUA SALAMARDER MUSSEL cd E ST LIS OLAHGOZE 24 1943-02-15 5

1 CRAIAS AMBLGUA SALAHANDER MUSSEL i E ST LIS DLLNOOLE F2 1982-10-00 5

rew OTHER TYPES

|ALLAEETUS LEUCDGEPHALLS WIGHT BALD EAGLE WIGHT ROOST LT E 5T CHARLES O4SHOSSE U8 1985-61-11 &
1oasT ' . ' : :

rew REPTILES . _ _
TLAPHE WULBINA VULPIHA WESTERN FOX SHAKE ‘E 5T CHARLES OLBHOBSE 26 1960-04-00° &
ILAPHE VULPTHA VULPIRA WESTERN FOX SHAXE  ° "B §T CHARLES pLENpg3E 30 1990-04-04 &
THYDOIDEA BLANDINGII BLAHDING'S TURTLE £2 E ST CHARLES = OLENOO2E 25 151-04-28 %
ewe TERMESTRIAL COMMUMITIES _

THERT SAVAHHA ] 5T CHAKLES naiugozE 11 1p83-02-25 5
3RY CHERT FOREST _ . g7 CHARLES  ODLEWOO2E 13 1985-08+26 8
3RY FOREST . R ST LOGIS D4EMUG3E 28 1980-07-10 %
JAT-HESLE CHERT FOREST 5T CHARLES oLEMO03E 05 es-0-0L %
ORY-MESTC THERT FOREST - - T CHARLEY O44H00ZE 22 toas-08-00 3
DRY-HESIC MREST - ST CHARLES DLOHODZE 25 1945-08-00 3
QRY-MESIC FOREST - 5T LIS DASHOUSE 28 1580 0b- 04 5
DRY-HESIC FOREST . - &7 LGOS QLEHOTIE 28 1530-07-18 S
BRY-MESIC FOREST - ST LOMIE pLSHOO3E 21 1987-35-10 &
FRESHUATER KARSH E 4T DHARLES acanomiE 32 1984-03-0¢ & -
MESIC FOREST . ST CHARLES GAEHBO3E O3 1905-09-04 ¥
HESTL FOREST - &7 LELIS pLSNOO3E 26 1980-04-054 5
MESIC FGREST P 1 045SHG3E 21 1567-04418 5
© AR E ST LGNE phaAxdGsE 35 1980-08-12 " 3
. Rane R ST CHMRLES ~ OLANODSE G5 1985-09-03 3
SHRCD SeAMP T eTowmEs  GemMogiz 32 IRAMIE S

pL7nO03E 0%
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RINTCUT OF THE NATURAL HERITAGE DATABASE
1 1975

_ EEDERAL STATE TOUNER [P/ LAST OUSERVED

EIENTIFIC HAME. . ausmrenrersaanmns COMMOH HAME cueemcaanmmanmensr STATUS STATUS COLNTY.vas.r RAMGE.... SEC  DATE.....:... PREL
E ST CHARLES DLERDO3E 32 1586-05-12 g

DATHOOZE OF _

' £ ST CHARLES CATHODSE Q1 198504418 &
' &T CHARLES D4EHO0GE 06 1985+09-03 &
ST Louis QLENOOSE 53 1987-07-2% 5
DLTRUOTE 06

E 8T CHARLES QETHOQIE 01 1984-045- 18 1

T PRAIRIE

JET PRAIRIE
JET-MESTC BOTTOMUAND FOREST
JET-HESID BOTTCMLAND FORESY

 JET-MEEIC PRAIRIE

18T Resords Processed




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING S{TE, WELDON SPRING, MO

TABLE D-3. Summary of Previous Eénlouim.lmesﬂgaﬂbn& Conducted within the
Quarry Residuals Operable Unit Area

PREVIQUS )
INVESTHIATION &COPE _ SUMMARY OF RESLLTS AGENCY REFERENCE
TERRESTHIAL
Birds Surveys ware ¢omductsd to | Four State or Federal listed PMC 40
(1992 identify avifauna in the area | spacies were observed: beld '
end to determine if any - gagle, northern harrier, -
Stata or Faderal listed Swaingon's hawk, and logparhaad
apecies ware prasant. This | shrike.
effort included passerineg,
watarfowl, and owl survays. .
Small Memmals This study was conducted The deer mousa wag the onky Lindenwaeod 41
{18452} o datetming potenth spacias captured within the area. | Collage '
iMPEGIE UPON COMMUAities Tha study indicated that
lving near conteminatad agil § radionuclida concantrations in
and water; tissue samples daor mousa tissus did not differ
from capiured individuals betwean study and refarenca
wara analyzed for mdividuals.
radiclagleal paramatars.
Turtlas This survey was conductad | Although various other apecies FMC 40
{1283 to datarming if State or weare noted, no State or Fadaral
Feders! listed gpecies wers | Estad turtles were sighted or
inhabiting the Famme Osage | ceaght.
Slough.
ACGLATIC
Fish Surveys were cornductad to. | Cia listed spaclas was sightad in | PMC 68 and
{arrmaly 1987- detarmine community the arma, a paddiefish that was - ’ Tetile D-1,
1943} structure and if any State or | obeerved during slactroflshing in
Fadaral listad spacies live in | the Fermme Caage slough but not
the eren; spetimans of caught. A possible sighting of &
yarious sport fish were wacand paddisfish was reportad.
colactad ared analyzad far Tahla C-2 s B spucias list for tha
UraRiUm. Femma Osage Slough and tha
: Littla Famme Osage Cragk.
Studies of fich obtalhed from tha
Femme Osape Slough showed
that bioupisks of uranium was
ocourming, although not
statistically different. These -
roncantrations do not pose 8
threat te hurnen health. ]
Banthic Invertebrated | Species diversity in Littls Tha results indicatad thet Little Environmarrtal 43, 44, 45
(1221, 1997, ard Famme Qsege Cresk and tha | Famimme Ceage Crask did not Science and
19584) Farnma Osage Slugh were | significantly differ from the Engjinaaring.,
conparat 1o refarancs reference location upstresm. Ine. {ESE, M.l
locations. Spedimans ware | Bagauss a sultable raference and Southern
collacted and anelyzed for location was not avaifable for the | incis
totat randum, Famme Osage Slough, the lwear | Univarsity at
arm of the slough was used for Edwerdsvilte
comparisan. The lowar am has
shown lower lavals of dissolved
uranium congantrations In tha
water. Rasults ahow no distinct
differencas in diversity or uranium
concantrations within spacimens
batwean ths lowsr arwd upper
ama of tha slough.
DOE/QR/21548-587, Rav. 1 D-3 " p72297




REMECIAL INVESTIGATION FOR THE QUAPRRY AESIDUALS GPERABLE UNIT: WELDCON SFRING SITE, WELDON SPRING, MO

- TABLE D-3 Previous Ecological tn\.ras‘tlgatlons Cnnducted within the Quarry Hesrduals
QOperabie Unit Area {Contlnu&d}

FREVIDUS
INVESTIGATION SCOPE SUMMARY OF RESLLTS - AUENCY REFERENCE
{-Zoaplankton- - - {Speciosdiversity ot study | There were no notable diffarences | ESE:dnc. and - | 43, 44,.45.
-3 11991,-1982, ane- - - | toeations wes comparad--- . {-in zooplankton communities - .- o Southernillingis ] rE el

1954) - .. | with raference locations . - [ batwsan the north.and south- anns’ |- University at - - o m

whan poseible. of tha slough. Aesults showed Edwrardsvlila -
that the durninant spoacies In tha
slough is rotifara,

DOE/OR/21548-587, Rav. 1 D4 ' 072297




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS CFERABLE UNIT: WELDON SPRING SITE, WELDOM SPRING, MO

TABLE D-4 Summary of Remedial Investigation Ecologlcal Characterization Activities

ACTIVITY - STATUS

Herpetofauna - Trap arrays and shelter traps Complsted gpring 1995; summer cancsllied due:
. to flooding. '
Herpetofauna - Walkovers - ... JCanceilled due to -ﬂaﬁdingr -
Herpetofauna - Audio Completed spting 1995; summer cancellad due
' to flooding. '

Vagetation - Transects and quarier-point Partially completad 1995; remainder cancelled
methaod for trees _ due to floeding.
Vegatation - Transects and quadrats for Partially completed 1395; remainder cancelled
herbaceous species due to flooding.
Vegetation - Drilling walkovers Completed 1984,

Threatensd and Endangerad Spacies - Bald Completed 1993 and 1994;
 eagle survay .

Threatened and Endangered Species - Psrtially completed; remaindar cancelled due to _
" | Leggerhead shrike survey : flooding $994 and 1995.

Threatenad and Endangerad Spacias - Partially complated; remainder cancelled dus to

Loggerhead shrike survey flooding 1894 and 19985,

Threatenad and Endangerad Species - Partially complated; remaindar cancelled due 10

| Swainson's hawk survey flooding 1994 and 1995. :
wWatland delineatlon . Summer complated; spring cancelled dus te
flooding 1295,
Thematic mappsr imagery | Cancelled.

DOE/OR/2154B-687, Hev. 1 . D5 - Q72297




REMEDIAL INVESTIGATION FOR THE QUARRY HES}DUALS OPERABLE LNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE D-5 Herpetnfaunh' Survey Results

REFERENCE

STUDY LOCATIONS
SPECIES VICINITY ety HAMBURG
PROPERTY Nq, 9 AUARRY QUARRY

American Toad {Bufo americanus) A - AT
Black Rat Snake (E/aphe obsoleta obsolsta) - T -
Blanchard Cricket Frog ldcris crepitans T -
hlianchardi
Broadhead Skink (Fumeces laticeps| - 5 -
Western Chorus Frog (Pseudacris triserizia) - - A
Eastern Yellowbslly Racer {Cofuber - W
aonstrictor flaviventris) :
Fence Lizard (Seeloporus undulatus v - -
hyacinthinus) .
Five-Lined Skink (furrneces fasciatiss) - 8 -
Fowler's Toad |Bufe woodhousii fawlst A - -
Gray Traefrag {Hy/a A A A,
versicolot/chrwsoscelisi
Ground Skink {Scincella fateralis) -
Northern Spring Peaper (Psudachs A “ A
erucifer
Prairie Ringneck Snake (Diadophis - T -
puncitatus armyl) :
Red-Earad Slider {Trachemys scrfpra' W - -
elegans}
Southern Leopard Frog (Rena utricularia} A A
Spotted Salamander {Ambystoma T
maculiatum)
Total Mumber of Species Observed 8 2 B8
Number of Days 10 14 10

Nate: V' - Visual A -Audio

T - Trap Array

" § - Shalter Traps

DOE/OR/21548-5 87, Rev. 1

D-6

o229




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE D-6 Upland Area Tree Spacies List

WELDON SPRING QUARRY HAMBURG QUARRY
SPECIES {8TUDY AREA} [REFERENCE AREAI

Red oak * 20 . B
Chinquapin oak * ' . B’ z
Amearican alm | 3 -
Sllhpar\r alm F -

Parsimmon * 4 26
Saxsafras * & 4
Bagsweod B -
fromaocd . 1 -
Mockemut Bckory 1% 7
Shagberk hickory * 4 -
Supgar maple 1 1
Redbud * 2 -
Blttarnut hickory * 2 -
Black cak ® 1 24
Black hickory * A 1
Green ash 3 10
White cak * 1 1
White &sh 3 -
Bur cak * - 11
Post cak ¥ . - . 2
Red codar - ; 2

TOTAL 89 o 86

Community squality: - .. . :
Marn-Whitney _ Us=1315 . o U 102,55
Specles diversity: _ - . T
Shannon dax 1.08 q . . 0.B95

- tndicatas that portions of the traa are utitized by wiklitfe as food resource.

Movte: Shannan Index of species diversity is based on numbar of species, abundance, and evenness of peurnanos.
Nate: Manr-Whitnay nonparamatric st comparas vahies of U and & "ta critical valuy of 467 {0 =0.06) whers equality valuas
greater than 167 ndicate gignificant community differsnces. Null hypothesis of population is not rejectsd. - - .
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REMEDIAL INVESTIGATION FOR THE QUARRY FESIDUALS DPERABLE LINIT; WELDON SPRING SITE, WELDON SPRING, MO

TABLE D-7 Upland Area Sapling/Shrub Species List

WELDON SPRING HAMBURG GUARRY
SPECIES QUARRY (S5TUDY AREA} -{REFERENCE AREA} -

Chinquapin oak * ' 4 11
Elm species 162 74
Parsimmon * | 4
Sassafras * 23 1%
Mockernut hickory * 10 26
Redbud * 24 45
Bitternut hickory * L 4
Black oak * a2 57
Green ash B 51
White ash - 2
Bur oak * 27 3
Post cak * - 5
Red cadar 4 2
Fragrant sumac * 8 201
Roughleaf dogwood * a9 42
Roundleaf dogwaod * - 42
Black cherry * 2 7
Post oak * - 5
Pawpaw * 7 1B
Chestrut cak * 29 12
Box alder 36 3
Partridgeberry * 4 -
Bladdernut 53 -
Spicabush * - 1
Unidentified Tree Species & 21 17
Unidentified Tres Species 8 B 36
iJnidentified Tree Species C 3 21
Unidentified Tree Species D 4 7]
Unidantified Trae Species E 1 &
Urnidentifiad Tres Species F 1 27
Unidentified Tree Spacies G 2 12
Unidentified Tree Spocies H 1 1
Unidentified Tres Spacies | - 4

TOTAL 516 743

DOE/OR/21548-687, Rev. 1 D-8 072297




REMECHAL INVESTIGATION FOA THE QUARRY RESIDLALS OPERABLE UNIT: WELDCN SPRING SITE, WELDON SFRING, MO

_ TABLE D-7 Upland Area Sapling/Shrub Species List {Cpntihuad}

WELDON SPRING

HAMBURG QUARRY
SPECIES QUARRY (STUDY AREA}- {REFERENCE AREA}
Species diversity: :
Shannon Index 1.09 1.18
* Indicates that portions are utilized by wildlife as food resource.
‘MNate 1: Shannon Index of species diversity is ‘based on number of species, abundanca,.and
gvanness of scourrence,
Nota 2: - Mann Whitney nanparameteric test compary value of calculated t (1.108} ta Studant’s
critical value of 1.96 {x = 0.05): nult hypothesis of population equality is not rejested.
Cammunity Equality: U = 4895 U = 3475
Mann =Whitnay
Note 3: Unidentified woody specles designated as Tree Species “X" could not be identified due

1o the lack of distinguishing characteristics in the early growth forms.

TABLE D-8 Bald Eagle Survey Results

OBSERVATIONS DECEMBER | JANUARY | FEBRUARY
Number of Bald Eagles {Adults) 2 22 49
Numbser of Bald Eagles {Juveniles) 0 4 6
Total Number of Bald Eagles . p 26 417]
Numbar of Days 4 12 10
 LAverage Number Par Day <1 2 5]
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APPENDIX E
Soil
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REMEDHAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

LIST OF TABLES
NUMBER PAGE
E-1  Description of Soil Sampting Locations in the Quarry Proper .. ............ E-l
“E-2. - Naturally Occurring Parameters in Soil: - Quarry Froper .. . v v s i v iinn . Br3
E-3 Nitroaromatic Compounds in Soil: Quarry Proper . ........... ... ... ... E-5
E4 . Detected Organic Parameters in Soil: Quarry Proper . ... ... P, o
E-5 TImmunoassay Data For Quarry Proper Soils . . ... ........... .. ... ..., E-7
E-6  Soil Sampling Locations and Depth Invervals: Outside the Quarry Proper . .... E-8
E-7 Summary of Total Uranium Levels in Vicinity Property & . ... ..... .. ..... E9
E-8 Naturally Occurring Parameters in Soil: Qutside Quarry Proper .. ......... E-10
E-8 Nitroaromatic Compounds in Scil: Outside Quarry Proper .. ............ E-13
E-10 Deiected Organic Parameters in Soil: Qutside Quarry Proper . . ... ... .. .. E-14
Attachment
E-1  Soil Boring Logs
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REMEGIAL INVESTIGATION FOR THE QUARAY RESIDUALS OPERABLE UMIT: WELDON SPRING SITE, WELDON SPRING, MO

ATTACHMENT E-1
SOIL BORING LOGS

DOE/DR{21648-587, Rev. 1 _ E-15 . . O72287




WAL A

WELDON SPRING _SITE-HEHEDL&L ACTION PROJECT GRSB-Gi6
BOREHOLE AND WELL COMPLETIUN_LOG - %“ﬂ 10F 1 !

NORTH {Y}_: [

TH TOCATITH ) . EAET (%13 7 |

SQIL HORIMG OANIEL BQONE GUN CLUB - ’ )
; j THILL. RI0 WARE & WOOED ; TOD ELETATION -
UMETED CEQSCIENCE CHE THD COMCA,
ROLE ZIZE o METHLO ) anE FAOH Hum..:mm_ [ EEmINEng' HE‘I"I'EWI—"FIEEE_{?E!I_ “HROUND E’:EFITTE'_"- h
4.25" 10 HSA YEAT. TR
ORICL TL0I05 & ADOLTIYES TEETg TTPE, UEFH-'I. L -3 ﬁ STIEHLF
WATER HOME ;

BETE FINIEH

N, L
Eﬁm B OATES FTIH comumw:w Cmfgecy | .
0/ 25/94 gNONE ¥ NONE K= NOKE |

LITHOLDGY BY
_ R, Cato-Johnsten
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WELL OIAGRANM

" BEPTH
{eet

SAWPLE
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o] SANPLE/RIN

i

Humber
FERCENT
Hecavery
¥ o RED

OESCAIPTION AND REMARKS

STRAT. UNIT
ELE¥ATICN
iegt

=

’(} U GRAPHIC L 05

Giavel and sand, (road mirtace)
ZAND, dark g&riﬁh Eroen EHIYRE/2), with some sif, .
. Ane, qusety, Fada, mica, sightly molst, - ' ] J

cH SILTY CLAY, vary Jark grayish brown GOYRI/IN, . .
flrm, SHghtly motst, Faly in sit, Few orgames, A

A
by SELEN
N

T

i
L
q
R

as above, blecky, Shift.

PN
oA
|

CLATEY SILT, vary dark gravish Brewn (YR30,
. blogky, flrm, sighthy malst.
. SAMDY SILT, brown [IOYR4/3L, olca, quarty, Iron
., Elde, Hoh, ShEl mask, _
-1 3ILTY CLAY, wth send, dark grayish trown - Nt
{10YR4/2:, wet, mot g dark vellowish brawn -
L [OvEd/£), Feldsy, mica, :

—
i

%-;

N

.y
2]
I

7
oyl
\-\\.'\.\\\

b o R

SM_E - SANCY SILT, 4 mnches, saurated. ' ) C : .
GLAY, dark gravish brown (I2R4/2} stiif, molst,
Faly, mottled dack yellowlgh brown [I0YR4/4)

ML GLAYEY SILT, dar grayish brawn {90YR4/7), .o : a3
saturabed, 30ft, FeOd mica, quartz, argaruv:s . _ N =i

GH [ SILTT CLAY, with soma s, darl gray (0vR4sD,
Hem, meist, F'Eﬂ‘l

CLAY, derk gray (0YR4A), very gt

M [+ SANDY SILT, dark yellowish beawn [I0YR1/4),
oH saturaked, Firm, high FeDs stalning, some organtcs,
\ mitz Al JuM L

_\ch:.r dik gray 2.AY4A with sand lenses fron

}

g

-
__\\\
e
T

o
L]
I

g
I

. ATy

R\\ \\:

TR
T

-~
&4
4
N\
A I

20

- 34NO, datk graymh brown  (0YRE/2E medlum grﬂn.
- firm, FlDl n-ear top, quartz, mica, chert, vary molskt

SHMD, dark gray [v4/N, fina grained, saturated,
l1|LL WL ] . QUETEZ, chari, mCa, Biack sineraly,
3 CLATEY SILT, dark gray (N4/H, satarated, mca,
tack mirerals, organcy. .
- BAND, gark gray (N4} (e, danea, satu.rabed. R -5 —
| quartz, chert mica, biack minersis. : : . . ) .

NN}
I

Y

e

30

= SAND, a5 abows, ' ' _ —30-

B Total Dapth 34 feet.
35
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WELDON SPRING SITE REMEDLAL ACTION PROJECT ' GHSE ~O17

BOREHOLE AND WELL COMPLETION LOG g et 17 2

a MOMTH vf ) :
_ TS TRETION - ll'-ﬁﬁf‘iﬂ T
F0IL BIMING . QARST BOTTOM . .
ALTUH DRILL H13 HARE & MOGEL TOL ELEVATIDN
UNITER GRS USCIENCE . CHE 750 = NA.
HOLE & TAABEE TruM FER T BTSN OF FOLE Lo T ELEVATID
4.25" 103 SHSA : YERT. . 8 o i
(ORI FLULIRS & AmOITIVES | ; - = EEDﬁErG{ -4 [T S
WATER - MONE . E H.A.
TATE &TERT TETE FINIZH § ga ET/ARL
!m:"zﬁfﬂd . |Df§5."94 iNONE INGI‘E ¥ HOMNE
= LITHOLOGY af — . :
i ol = |® . - = : X
- Eg’i HEIELR R. Cato-Johnston z VELL DIAGRAN z
o 2 wiisl 5 = |E5 . _ - T
Rl b ‘Fg g2l 5 | Z =g . DESCRIPTION AND REMARKS - = il
: = :- = g |F = bri
Tarrt] ,f./ clL SANDY CLA‘FE“:" 3T, vary gark g.ravish Greemir
- ; /7 7] - {0 VYR 2L dry, organlos, Fedy stains, _
i iEssl - Rock~fastonm from road Suitchad to Spilt Spoan . L
Tt Tee] SR ] w35 et 5 P dom o rochks. e _ -
J | ] L SAMD, rele brown (1I0YRB/3), Ana, ouartz, n'dca. : . -
et cherl, dry, dense o . .
7 _ B Rock-inzstone from road. ] .- _— .
= = ™ SANG, sane 39 above, _ : S g
- CLAYEY SAND, zonm approdmmbedy 4 thich, moht. . E
iQ CLATEY SILIY SAND, dark grayled brown o ' e
L (0OYR4/2) mokst, soil, quartz, mica, ] -
5n_w CLAY, dark gray N4/l soft, vars Mok, o T
‘-_Famstmm ] ' . . -y
SILT, Gark yaiiowash Drown (VR4 41, soit, B
‘R Satyrated, mice, Fads etained, -
5 \ CLAYEY LT, dark gravih brown {Q¥R4/2), -
) saturatad, saft, mica, =8
- L GANDL fight Brcwrish gray (IOTRB/2] very fing, ' ' -
mudst, quarti, chert, mica, black minarsis, sightly .
- denge. ) : 4
20 - T Total Dapth 20 fe. . nE : 0
- i . _ - g
[; _ ]
.k . {
. 25 --g s . ' Eial
F L - . .. . 3
304 | ] | - - : I D 30
Ty | |-
R " R 1
34 | r S - Y
. | : . _
@ Sample Interrwis [0 No Sanple Taken  Yriniewn  ¥raumun  Taverage




WELOON SPRING SITE REMEDTAL ‘ACTION PROJECT -
BOREHOLE AND WELL COMPLETION LOG.

BRSB-018"

 ZHEET 1 OF 4

_%_NDFITH e

LOTATTON EASTIN:
S0IL BIAING 3 ML EGF 'H'SUJ"HATY TFIAIL L.
" FTETLLINE SONTHACTON DRILJ. E'HIRE'E‘H‘HEE"_ THE ELEVET IO -
UNITED GEJSCIENCE : M4, -
BN ¥ é ME THOD ~ [ WRELE FROM mgg BOTTGM OF HOLE (TCT TR0 ELETATION
4.75" 10 H5A : NERT. g
ORTLL FLUIGS & RTITIVES CESTNG TYRE, TERTH 3TEE 5-—,;”59 = TR
WATER NGIE!IENIW & : NCA
e smr it : %"HTEH’"L‘E:‘ELS T UATES FIVIET mmnucuv;w TR Eae)
1220/094 I/ ¢804 E QNE MOMNE = NONE
3 gl 8 ix [MTTE o rate-donnst ' = z
%z |WESEF Z| 2 (8. ' ohnston z WELL QEAGHAN g
g EHHIEN X T3
SRl SE iy é = UESCRIPTION ANG PEMARKS = &
. -] =] = &= | = =t
o A 11 bl
05T Jt.lll ML CLAYEY ZILT, vary dark gray {0YR3IA) firrn maist,
rl - AT R\ miea, erganies. /7 ;
Fariie i SR TY CLAY, plack [I0YR2AY, tirm, malst, mica,
e r‘/r': organise, . E
. T L SinfeET, brown (1GYR4/3), vary fin, maist, i
: 1] [l organlcs, mk:a .
£s-2 M SILTY S-!'.NEL vy fine, molst, quartz, mica, some B
o g L iren cxioe n 2t partings (/4" =1r2") -5
g LT ]
_ T SANDY SILT, (OYAS/2 & 10T 6737, wih soma Sy, Ny
1 [t L wary malst, lrn:m axichs in yitt :h'ingnrs C
I ! f
TV |
| 1 | i |
L TEp SAND, [Ight yellewish brown GOTRBAAT, flne, firm, A
54 ﬁ T TN _satuTatan, uart, miea, chert. A :
: B IN I SILTY SAMD, gravish brown numsm. tirm, =
7f = \\_saturstad; iron o11ds, Fex, mice. _ /- ' :
Aol SLHDY. SILT, gray (0YRS/1) saturated, iran siide, / |
satt,
[t .
s SATY CLAY, gray (OYRSA), saturated, saft, mca,
e~ Fe0x nodwes and staining. -~ i
S&ND, fght ysiosish brown (0YRR/4), frm, tine : o
"\ quartz, mca, chert, Fafs, ral .
. Tatat Dephh 19 e, e
30 - 304
35- -

I Sample Intseval (] No Samole Taken

Yrasoun  Faverage

?nlri;wn




WAL HOMBET

WELOGN SPRING SITE REMEDIAL ACTION PROJECT | BRSB- ogﬂ
i f : w| ZHEET 1 oF 2
BOREHOLE AND WELL COMPLETION LOG =~ o i
. . 1028740.94
[WELL STATIREONEENTS y TOCETION " ﬁ‘mr THTT J
SOIL BORING ) ) SOUTH 0F SLOUGH . FEA00T B8
ONITED GEGSCIENCE : T - O BV T
ROLE & TARALE TRCW FORTIONTAL 2 BEB NG & = BOTTAN OF HaLE " (70 O ELEYATION. o
‘425" T{) HSA VERT. . ) E2 " aq T 4855
THILL FLULOS B ACDITIVES | GAGING TiPE. UEFTH, Slie | =8 “BEGAGTR 35 (Y = —
WaTER . NONE- . g ARTs. S M.A.
[TATE STANT T UATE FINTAH - Eg “VATEN LEVELD B DATEZ | FYOR SR IV LT len7sec) ]
10./15/84 1015484 | B3 TNNE  WNONE _ Ku NONE
ty LITHOLOGY §Y . il ——
- = 5 § E é'., i A. E:atuv-doh_nst_en g WELL OTAGRAN E“
; I 5| B 35
o Lol w| X s GESCREIFTION AND HEM.AHKS 13 ¥
[~ = = i = d
3 = A 5
v i) SILTY CLAT, dark UGY'R:'..-’H h y p—
%' . placticity, nrgms. :ur?m |:;|h . 55
z./f | SILTY CLAY, dark brown (OYR3/3), medm © o : N
NI plmetleity, firm, nottied with sbove, ] - . : ]
. |1. 1 GLATEY SILT, dark brown (OYRI/S, sott, low :
‘\ phatticity, FeOs stans, e .

SILTY CLAY; dark gray [IOYR3/3), madym - : . :

plasticity, Tirm, mettiad and Imyearad (F with ity ’ ) 7
chay, vary dark-gray {I0TR3/1), high nlusﬂl:lb,r, stire, : :
rgn I, .
Ml CLAYEY SILT, dark gray (IDYR3/3D soft, low o ' 3
= pasticlty, Feda stains ) . . ’

WA
N
A
T B

T

2
™
g
[

i
é
L

- SILTY CLAY, vy dak gray {:u'mwn saft high .
prastifity, Fa0y, {4” smam)

CLAYET SIL ZIET, da gray I!ﬂfﬁﬁﬂ-?. satt, law
plasticiky, Fao: stains

__-\\-

SETY. L‘.‘L.il."lr vsw dark gray {I0YR3/1L soft, high d 45
st Gity, Falr. ]
SILTY GLAY. dark grayish Brown [10YR4,2}, medkin : . '
plagticity, firm, Fedr, ) . 4.
SAMD, fins, 4oit, e, chert, quarts, biack mneraly, [ - ' "
STy CEAY, dawk gray {0YR£/D, sott, medium : . -
plasticity, Felz afaing, . _ T o B
SAND, fam, firm, orgmnics, Iayers.of lghts and dark | S FFT
L minecals; ron ozige, crnsr-budﬂlng CERES [N s, - .
comrsn sAand, SFQENCE. _ _ ’ . 4
T Tran ovide sianing. ’ o ' h
F Organloy, oo ozlce sbaming
O Drganicy, bess ron ¢side stakkdg ]
B : . - et
SILTY SAND, dark grayish brown [L574/2), fne, : N 4
L firm,. chark, otz ma. tHack nirarals, : ’ '
RN, dark gray (ST47TL, coarse, looTe, alarts, ' _ 1
L chert, seme ﬁna Jring, onganics. .
F o SANG fne, Arm, cuart?, chert, Blach minaratx, nica i
) _ _ r
F - CLAYEY BILT, =oft, Jow ph:ttsl‘hr. comrea sand, ’ . .
| organic wtinn: . . A
) . ) i
425

T Sarn:i partingy I1=anm.

SILTY SAND, dam gray (AL fine, {im, ol‘gﬂ'dcs,. . . . . o : :
—""\Lmr::a.e.maurtz.hwaml,:its'r M a5, e C -1
SANEY CLAYEY SILT, dark gray TH4/). soft, ow ' . o ]
plwsticty, mica, quarts, organica.

ST, derk gray [N4/L soft, low iasticity, mica,
J% Thack ninerals, :




" WELDOON SPRING SITE REMEDIAL ACTION PROJECT QRSB 020 .
' | SHEET 2 OF 2,
BOREHOLE AND WELL COMPLETION LOG- Bl
L : : C102B740.54
T LAMCAT IO JELHE
F0IE SORENG SOUTH aF SLOUGH - 7S0037.86
a —
= [ =
S 5 ez 513 |8 z WELL OTAGRAM 5
P ) oS =T} 5 [aT} %) =] = . P st
: m w a F | o= |Ew : [}
wlp BUE2s x| T -y = o
le'n"— ﬁ %3 3'] 2 - & ‘E" o dESCRIFTION AND REMARKS = i
£ Cl SILTY CLAY, wery dark gray N3/, medium
i1 - ILILIJ 1M \ phasteky, fem. - ,/- 42':}__
v L8 SILTY BAND, dark gray N4/, fine, 1irm, mica, /_ -
N quarkz, chert, biack mindrals. |
T CLAYEY SILT, dark gray [M4/1), satft, mediun
ol Wy plaaticity, mom, M mrmde, i
18p ThL SILTY CLAY, dark ormy LN-’JH seft, medum
] plasticiby, MECH, DIBCH minmrats o
40 2518 SAND, dafk gray (R4, finm, fl'rm. chaft, quarks, 45
: nlod, DACK Raneras, organics [(LL25 - 17, Fning
with depth. i
55-19 SRTY CLAY, very dark gray (N3/1h firm, madim
plasticity, finlng with degth, i
SAND, dark gray {N4/1L fine, G, organics, ]
a0 partings, QHarks, mcs, binck minarals, chark, -
Merm orgamc partings (1 — 2 m ghout 1 2m apart. . T
45 SM | Groanlca, prm
o] e | s+ Mica, bliack minarals, Ghﬂ"t :
. SILTY GaND, yery dark gray (M3 flne, saoft, mh:a. T
dquarkz, chert, black mirmsraty. i

BAMD, very dark gray (M3/IL fine, flra, mica,

Qi artz, black ninerats, arganley. 4
- More crganics, partings [ - 2 n'un} with depth. J
50 Sigaricy. | | |
520 05—
H Jrganics, ’ .

Increased 4t content with dapth, I : 1

Inteé-la',rerad sands and clayey sllts..

o g Band with fewer arganics, |
Ah cif Inter-layered sands and dayey sits. _ _ _
. argandce. - N e
o520 o . : : ]
I|I!I| ML CLAYEY ST, medum plasticity, 3oft, erganics, :
3 Nics, aartz. /‘ : o 1
=27 5] ZILT, law plasticlky, soifk ' _ R
B SaND, coarse, fitn, chart, quartz, Bagoming nors _
coarse Wih depth, . . . -
60“‘ =285 F‘ma[?rami. vl rounded, Inter—tayered With clayey : 158~
' o [E sill
23-23 4
_ A LIMESTONE, weatherad, ' ] i
85‘ _ L Rafesal ot bedrock Hnestors, Total depth 84 feet.

75+ .

m Ean-ll Interve [l o Sanpls Taken  Yowuron  Fnaximem  Tavernge




M E BIZE 4 METHOO ANGLE FRON HGAT
4.25" IDH5A - ) YERT. ' . ; -
[TAILL FLOIDS & ALOLTIVES CAETNG TYFE. GEPTH, S1LE =& "PECADOK

WELDON SPRING SITE REMEDIAL ACTION PROJECT
BOREHOLE AND WELL COMPLETION LOG

FOLE FLMEEN

GRSB-g2!

| SHEET 1 a9F 2

) LTI T
ﬂ - 1323063.41

) ms : L':IC.ETIUH
SOIL BORING BETWEEN ARMS OF SLOUGH -
CTRILL NG TFILL ATE HARE & ARARL

747120.43

COHTRAL TUH

UNITED GEQSCIENCE . : " CME 750 -

TOC £LEVATION

EE 'aurlgﬂ’ OF HOLE jeay

M4,

EWE'EEENT run -

48827

-

WA TER HOME - b 48 -

"ORTE STEAT CATT FLRIGH

m

8/2/94 8/2/84 N ZHOKE  ¥HON

STICRLE

LITHGLOSY BY
C - R. E:ato-d&hnsten

MNuraber
PERCENT
Recovery
M# or RGO

. DESCAIPTION AND REMARKS

STRAT. UNIT I

£] SAMPLE /AL

=

WELL DTAGRAM

| ELEVATION
{éat

0

20

28

| 3

30-

LHATUNEE GRAPHIC LOS

EILT. brum [IYR4/3), inoae, iron oxlde st.a]ns, )
qrganics,

CLAY, very dark prayish Drgwn [IGYR3/2L, high

M plaslicity, stiff; some oroanics, ¥on oxide stains.

L SILTY CLAY, dark gravish brown (OYR4/2) hligh
= Plastclty, tirn, Fecke 5tsiny (o glls,

CLAYEY SN TS, dark gravish brawn [I07R4 /2], Jow -
plasticity, soft, Fedx steins, mica, orgamcs.,

SANDY SILTE, very dark gravish brown (OTR3/2),
Igege, quarky, Feldy, nlca

CLAYEY 3WTE, dark gravish bedwn (I0YR4./2), fine
Az above,

SILTY SAND, very dark grayish Brown {W0YH1/7),
laese, Won oulde, mea, guartz, Hack nirerals, 3
CLAYEY SILT, g4 araish brown Elﬂ‘m-t.-'z}
above with smal rock chipe (possibdy chert),

SH TY CLAY, medium olastic, ralt, Iron ocide stainy,
mica In sit, rounded chert fragmmnts.

CLAYEY SILT, dam gravish brewn (YR 4{'2!.. levwd
plasticity, agft, Felx otaine, mica

SIL TV SAND: sk grayith orown [0YR4/20, flrm,
10tt, ran oide, mica, Jqoartz, chert, black minersis.
Sdty clay layer (2 inched thickl, high plasticty,
CLAYEY ZILT. dak grayish brown (IQYR 4224 low
plasticity, saft, Righ FeQx dkaing, moa.

SANGS, brovs (HOYR4/3), fina, ik, iron oxlda,
Groaims, miom, quarts, chert, Hach sinerab.

SILTY SAMD, very dark gray (N3/1), fine, firm, mica,
quartr, black minerals.

CLAY (CHI omrk gray M4, Bgh plastic, stiff, 2
il ek seam,

CLAY (CH dark gray (N4A) high Dlastic, stiFf, 4
InCh sEETL
M| SAND, very dark gray GN3/I), Mhe, ﬂm, Mz,
Wit Qyarty, Hisch minarals. -
g SILTY SENG, M cark gray (N3, (e, mlr-i.
|. blachk mincrals
leT‘r CLAY, :ﬂc oriny (R i, mﬂlm plaskeley, saft,
rnch it verves.

alzl S0ILAROCK
classy

T

\_'

ME

Cll R, R R R o

e e R RIRA

M

i HE -
)
ML,
CH

LH "

w

)

1 3M

B

" e S_H

5‘#%@%3\

\l' SILT"r’ E.‘LA‘( dk gray [‘nwﬂ'. rwectmn muth:ity. soft,
) with $ilt warves.

{51 TY SAND, waty dark gray (N3N as abowe.

¥ CLAYEY. ST, very dork gray (N3/1) bow odsbiciny,
W sott, with st varves, .
Jl STLTY SAND, black (NZ5/1}, 23 sbove with organic

gl it partings.

b SAND, vary dark grinr [N3FET, Ane ioase, Diack

| minermly, miea, quackz.

\CLME‘( EILT, dack gray (N4/1. low piasticity, soft,

wikh b varvay, rery o8k gray (K31

L 5S4m0, dallt qrey [NMIL fim, fiem, Gigch, rnlnurli:.
quaftZ, atca, chart. )

-l

=5

. Demsar-(harder o drlve apoon and batte:
retevEryi

MW Sanche lntarval ] No Sampls Taken - gminimun  Eradmum  Taverage




WELDON. SPRING SITE REMEDIAL ACTION PROJECT

WOCE TR '
QRSE-021 ]

BOREHOLE AND WELL COMPLETION LOG e
: 28083, 41
l..l:IC.i.TIEIN ) TEST &) : ’
SOIL BORING - _BETWEEN AAHS OF SLOUGH : : 747120.43
. é = af = g = . . e = F
r (WEg =52 | 3|8 Z WELL DIAGRAN =3
u¥ 27828 5| F (58 - x ' =3
W= 2|5 2Sel 2| & |2 BESCRIPTION AND AEMARKS = Z3
(=g 2| 213 e = =
n i3 I w.
R[5 B ' ' .
‘| ﬁ -Jrgarics zone (approx. " thick}, com tyoe 438
7 ] T fh=Epeents (142" thicks
-ﬁﬁ.bﬁ\’_ SILT, cam gray (Ha/), low plasticity, .
gense, i3, uarty, organics 4, /-
SANMD, dark gray (N4/5, Hne, denes, l:i-lasc‘ﬁ minerals,
—  <duartz, la'.hsrt mée3, crganics. _
L. Sandy sl gttingmr (1" thickness), L35
L - Zandy sit strioger (1" thichness)
F CLAYEY SAMDY Z1LT, nan-plastic, mica, tiack
mirarais, -
Apoon rafugal ak bedrock, Tota dapth 45 “omt, B
1 = 4 B—
i - 405
- = £
i 3 05—
4 -
T i ¢
7 i 2a5

W Sangle Interval Ul Mo Samole Taken  Triniun ¥namioum Taverage




HELDDN SPRING SITE HEMEDML ACTION PROJECT |

RO B
GRSB-022 .

soft, ron Congrattons Bnd bbes.

SANDY CLAY, dark grayish tin (25Y4/2), sl|ghthr
pleste, fim, Fedn $1aing in root and worm tooes. . -

MO FECDVERY

.g;.

)

SILTY SAND, with 5 clay samn; grayish orawn

SAMD, dack gray (M4, fne, oore, black. Irrldl:sent ;
et ¢, nica, black feldsoar rounded
(G TR5/2) densa, chert grisins.

SANGY SILT, vary dark gray N3/, non-glastic,
;‘a‘sa. m::hmw in Dante, taminated I’anm 195" 1o

p

| graehias shronhs.

SAMLL dark gray M4/, fine, lous, Glagk, few

Incrla:ed oy contant.

CLAYEY SILT, very dark gray IN3AL non—olasiic,
o ‘D, beniveiterd -

SAMGL derk gray (N4, fee, loogs, Hﬁneralugic.
SAMD, vary dlrk gray {57271, fne, loose, wlth
pebbims. -

SARDL vary dlrh pray (731, Fine, fease, With
.ganrse fragmenty,

SAND, very dark gray NS/, very flne, Fooss, with
blmch |ainatons, with sty clyy, mica, organics,

SAMD, dark gray (N4/1), i, loose.

- GAND, wery dark gray (N1}, vary Fine, locze, with
piachk laminenty, with ity clay, mica, crgancs.

BOREHOLE AND h‘ELL COMPLETION LOG goweerr o 2
Wl
: 02854273
TOCATION TR
SGIL QORING SOUETH 9F SLAUGH 743370.88.
TRACTOH TG BLETAT IR "
UNWITED GEOSCIENCE " OHE 750 MoA. |
I HALE SLIE & WETHOO [ ANGLE Fﬁﬂ FERLZTHTAL & BEAFING E m o HOLE TV THAME ELEYATLOH - .
. 425" I0 HEA ) - ¥ERT. . 480,10
L L E A VEE . | CASING TTRE, LUERTH, SLZE ‘E aEnnnm : .
HATER © MRIME 58.75 . . M.A.
BATE STHRT 5ATE FINISH s% AT CONGUET VY TY (CR7a8c] |
7412404 7112484 SHONE | JHONE K= NONE
z o | Bl MR e cato-Jonns = 1z
- WilT = ;3“ = T : LAl ALelL £ WELL DIAGRAM 2
= P B B B W R . . . e
be |ZE822) 5| 2 |38 o | 3
wd |25 S Sgl = £ |g¢c OESCRIPTION AND RENARKS = z
by A : . = o
A, - e u;a-
heg | e CLAYEY SILT, dark grey [0YR4S1), 2 ko &7, slightly . ey I8
. ﬁ //-// cb - M!Stlﬂ, sl ? /- |
<y BICTY CLAY, dark grey cswwl}, wudiunt ol asiic, ;
/_/ 1 I Flrm, organics.
-
bt 7 -
v
e 2 : .
/x SILTY CLAY, trawn [7T5TR4/Z] wikth reddish brown 3
5 LE-2 % 7. “ e attes, nedlun phystic, fem, maist. = 455
' [t L. CLAY, darkpgraylsh brown (IOYR4A2) Righly plashe, - '
P shrf, stam FRoy sEalndng.
[ -
[t
Pegrghs -
i
i L
- A5
1 A== | 7 77 SILTY CLAY iran ozide Stains, organics, shert rack
= chigs.
A s
o b CLAYEY SJLT,streuks Qb gray—gresn clay,
H-t o sbindant Tock fragments.s T © 4
b 1= sl peam.
ML 1Y 4" sand smme, .
. 15 T £ 35+
=\ STV QLAY, very dark gray [N3/TL sightly glastie, |

I Samole Interval - [T Mo Sample Tahan

Tmlr&:mrr; p L Iavura'ga.




T T

WELDON SPRING SITE REMEDIAL ACTION PROJECT
BOREHOLE AND-WELL COMPLETION LOG

QRSB- 022

t!"SHE!‘!TEEIFE

[WELL 1A der b0
SciIL BOAING

MNENTS

TOCATIEN
SOUTH OF SLOUEH

1

OEFTH
1eat
SAMFLE
SAMPLE fALM
Hunibrgr
PEACENT
B Aecavery

=

M# or ROD

SQIL/MOCK
class

OESCAISTION AND REMARKS

STRAT. UNIT

=
[HORY e :
§| G285342.73 .
EtiH
. o T43379.88
WELL DIAGRAN

l

b ELEVATION
teet

iy
ol

| GRAPHIC LOG

L
=

 BAND, dirh cravigh brown (N&/2), flnm, [nase,

SAMD, very dark gray GBS, very finm, loose, with
= black laminanes, with slity clay, mica, organics.

T SAND, dark gravish brown’ (Ne/21, finm, loose,

HAND, vary dark gray ﬂ'ﬂu"l'}. very finm, loose, with
plack leminants, with sity Gy, Fos, organtes.

"= S4MD, darn gravish brown (N4/2) Fine, ooz,

b JAND, vary dark gray (M3}, wery fins, lacge, with
black {aminants, with sty ctay, moa, crganhss.

SAMD, dard gravish brown [Rd/2), medium grained,
L cloose,

L. S&MD, dark gray {5Y4A) coarse, Ioose, quartz,

., Ghiert, minarals.

SAND, vary ark gray (H3/L) wery fine, lgose, pri
blav:k faminants, with sty clay, mce, chart, Elmchk

e
| 7 E*::ﬁ
50“ Maﬁg

mneralﬁ.
S4MD, dark gray (5744, Coarse, ste, wartz,.
THCR

1 iss-24

RS2

THESs-10

B e

754

coarm sand, wet o ded, chers, etz
SILTY CLAY, dark grayish Drown {Md 2T, medium

chart, Black mnerals,

SNTY CLAY, very dark gray Mﬂ? nedum m;th:.
ggft, 37 jmam,

SAND, dark hobrown (N4/3), e, foods with

plastis, soff,

ZAMD, dach graydin Dromn [N&S2Y, fine, § ioTe,
Quarty, chart, mica, black nirarals,

SAND, Jdark oray (AT 4/ coarse, koose, quarti,
chert, black minerals, mica

CLAYEY SAMD, dark grayich brown {Nﬂ.-"ﬂ:' nEdium-
plaskc, fne.

BANE, dirk i Dromn {N4/2), fing, oo,
quartz, chart, mca, Dlack niveral,

SAND, dark gray (5Y 44}, caarse, ote, quartz, " :
chert, bk minerais, mca,

N rounded,

Ll SAND, dark gray (Y44), caarse with (e graws,
- {uartz, chart, black rinerss, nica, grave waK
1. rounded. -

| GAMG, dark grey (EY4A) tine, towa. with coarse
-sEnd mnd fine gravel, organics.

= b SAND, davM gray (SY4AL, coarse with fine gravel,
quertz, chert, Biach minerals, mica, gravel wel

L b SAND. dark gray {ST4/, loase, fhe with coarse
sand, will. raunded, chert and quaﬂz.

SAND, dark gray (5Y4A), coarse with fine gravel,
1 auartr, ;o Chert, DIk sivecally, well rounded,
LIMESTOME

" Refugal at {meestone Dedroch, Tcrta! depth 30 feet.

)

SAND, fine, laose, quartz. chart, Diack minersd. fﬁ

:

@ 2ample Interval T Ho Sanple Taken  Ymickmm  Ymaxoun  Yaveraga




WELOON SPRING SITE REMEDIAL ACTION PROJECT ua 023
' : : : ' o| SHEET s-0F 2
BOREHOLE AND WELL COMPLETION LOG &
. R :
: T - 112840518
WERTS — TCOCATITN > ~ .
SOTL BORING : SOUTH OF SLAUEH . T4RE1.62
CURTHAL TOH T[OHFIEE HTE FAAE & SoOer ] T ELEVAT LN ]
UNITED GEGSCIEMCES . i CME 750 .. ’ oA
T =se ERGLE FAOM MORFZONTAL & BEMING) Eﬂ BOTTOH OF HOLE {iL) BROUHD ELEVATION
4.25" [0 HFA WERT, : : i ] . 43A.00
[TRTILL FLULLS & ALDLTIYES ~[TABING FTPE, WEFH, 3128 Eg BEDRL ETICHE
WATER - < NOHE- M.AL M.A.
UETE STARY MATE FIREGH - ngm
T/ 1G4 L. 72 A4 icte] MOHE ) Km ROME
i @ LITHoLOGY 8Y . —
. ) : -, — [ =
. WéEia 33 3 E 5 R. Cato-Johnsten 2 L TIAGRAM z
=3 Eaaine| 5| § |58 . = ' |58
3 1Ze2 EE - |5C CESCRIPTION AND REMAAKS = o~
= =] 2 || : ) B |
o & : - .
TS 71 oL SILTY CLAY, very dark gray (T.AYR3AL sightly-
1555 /? A} plastc dm, organlcs [0 te 187
A4 L -CLAY, darh gray 0OYR4/IL, shghtly plastlr:. rm, with
/./_ ik, manganeae- deide staking,
- /_/7/. L
£h-2 b o7l cLay, bron (7.5YRes2) sand and Sit, nom-piastic,
5 %— gy soft, mh chivey sand siringars {2°-4" th}mnassi
> -
/7/:/ b :
_ l TEH L SILTY SAMD, dork grayish brown (OYR452Y fine,
- o Dn=plaaklc, vary leosa, Mo, s
. [ Mt & TCLATET SILT, darx gray (1QYR4/T), with medium to
i . CORE R 36, Nofptastic, very iogge; manganede
gl -3 %’ TSN | 3nd Iren oelda staining.
’ i{}_ : : L SILTY SAND, very dark grayish brown (0YR3AL.
: ' : non—ptastic, {ing, very leose, Mo,

MO AZCOVERY from 147 1o 1 fast.

SAND, cark gresnish gray [SGY 4410, fine,
rot-plaa tic, Kosa, mih mangarese oride, pyrils,
canmy of Jdark green—grey Clayey saoed (4571,
micm, dack mnerats, chert, sightly plastas, sefl
[gwitchmd to gl sooon dum to kot sanoiel.

T EANDY SILT, dnrk greerieh gray (SGYA/,
non-piantle, [Sose, Ak minecals; mice, chart,

SAND, gk greanish grary (SGY 4713, fine, sAgnity
| plastic, crogs— bedding, detas, 0.5 to | mand
. stnger, brown (FLSYR4/3), Ane. l2minated,

-

S.ANEI' dark gray [Mag, fine, non-plaghe, Inase, -
o MG, JArK min@rals.

 CLAY, duch gray N4/, nlasl'lc. wtt, & to 10"
- thichnase.

X Sapl dark w'av (H4/1), fine, loosa, mica, dark
\ -marai:, chert, quartr.

\ CLAY, dark gray (N4/I) high elasticity, soft,

SAND, dark gray (W41 Ana, iocse, picd, dark
\ minarats, duartz, chert.

: . N, CLAY, dark grmy {441l high plaatictiy, o oft,
G SN - AN, dark gray (N4/D), fine lobse, micy, chert,
1 35- _ h o \quartz. dack mineraly.

- GLAY, dark gray (N1, high Qﬂﬂ!dﬂl‘- S‘ﬂ‘ft.

_\\\\\;\\

[0 Sampie intarval [ No Sanple Taken  Ywinimem _!ﬁmum Taverngs




, ' ' . TN '
WELDON SPRING SITE REMEDIAL ACTION PROJECT UHSE-OZB '
. . | SHEET 2 OF 2 o
BOREHOLE AND WELL COMPLETION LOG gomeera o
e _ 10284175.18
[TELL STATUS, CUMMEN 15 TICATION TR . - :
SOIL BORING SQUTH OF SLGUGH : 74891187 .
: o ' ’ . : e ]
MERPEE =Rt Z WELL OTAGHAM g
T, (o= = o & o (=N 5 . :-‘
wE \Ziz5Eg| I E 2T BESCAIPTION AND REMARKS < i
=] I E S| LF R T w
sTEel 21208 > @
=
| 3 TSP | SR, da ey (AT, T, Toowe, uert, Thert, :
- - © b mica, dark mneraly. | |
= %l ZA TR " Fiav, dark gray NAJILnigh oashiaty, soft. e
1] ™ | TEILTY SAND, g2tk pray IN4/T, fine, non-plastis, .
i g4 Iesse, blach minerats, mica ] 40—
ﬁ'lﬂ.ﬁl ’-l’ j: CH L TELRY. dark gray IN4JH, bigh plagticity, soft, s
: S e o ZILTT SAND, dark gray (N4/1), fine, locte, mca, /‘ .
EE.GI . -4 5P dark minerals. Juartz. 4
55'“% £H SAND, dark gray (d/l fine, [pose, dark minerads, .
4 - =M |- ' migg, quartz, cherk.” b
] =P E£LAY, high plasticity, soft. J
g1 [te=nl : FILTY SAND, dark gray (47D, Hhe, loose, mice,
. ﬁ \ quartz, dark nmara? 45
' SAND, dark gr3y (M4, fiow, loose, mica, chert, L .
Bl 1kt s quarkz, dark minsrals, ) -
45_ F B R CLAY, dark gray (He/1h hgh plastidby, soft, (2" H I R
thlek, : .
- rrrors SAND, dark gray /1), fne, Iooae mica. chert, 7
Eq“ﬁ R LH 1y quarkz, Gk mieerals. : 4
i TN oA, dangray (AT high pasHaty, seff, [3*
i thickr, -]
SAND, dark gray (M4SN, fna, wosa, nica, cherk,
") - 1} quartz. dark minerals, 4
50_ CLLY, dark gray (N4l Mgh plasticty, saft, (30 / -
thickl, - ) :
- ' ) F L ZAND, dark gray EM-‘-;FI]' fine, lpoze, mica, chert, -
. quarkZ, dark minerals : |
1 1. . N AECOVERY at 43' be $0° - .
] ~  Tota depth 50 fest. Mo badrock encountered. _ N L
4 - itier—
50‘- . F
4 L. 55—
. - 3O —
§ i L
1 ! 85—
4 : _ - .I
76 - ]

(0 Sapie Intarval T No Sample Taken  grnoum  ¥nmimum  Tavarage




_ﬂELDDN SPRING 'SI.TILZ HEMEDML AETfDM. FHOJECT
BOREHOLE AND HELL CUHPLETION LOG

TR TR F
GHSE—O24;

W SHEET 1t OF 2

HT :
C 1028155.43

%

SAIL GOAING

CUCA T LUN -
SOUTH OF SLGUGH

PEC Ton
UNIT Bl GEQSCTENCES

- METHLL
4. 25" 10 HSA

ORILL FLUT A ¥

)
YERT.
HOHE

EAST AT

- CME 85

TABB12.22
' LA,

T

EE BOTTEHHME [ )]

FLEY 459 68

| "5 m

TA4/84

T&TE FIRISH

711434 Eé L NONE :ﬂgﬂ

Humper

PERCEMT
= REcovery
N4 ar RGO

-3

H GRAPHIC LGG

class

I.ITHl.Il.JG'r' ar

P
M.A.

RYC COHOUCTIVITY ca/Eac) |

_R. Catg- Jﬂhnstﬁn

DESCRIPTION AMD REMARKS

STRAT. UNIT |

k= NOME

WELL GTABRAM-

ELEVATION
teet

e SAMRLEFRLN

{53

H
H

o
w
.

A L R e
L e
R

o e

W)

N

L

cfzt SOUILASCK

i of L

=

CLAYEY SILT. dark grarr (1P, 2 Incrims, T

ML,

L

_SILTY CLAY, vary dark graylsh trown (IOVR3/2),

" SILTY CLAY. dark rayish brown I!.'I'KFIJ#.-"E?. Mty m

- high pdastlclty. tirn, Fads shans.

céﬁv, vary dark gray [BOYRJAY, high prasticity,
k] N .

kgh plesticity, stlff Fedx stains.

clastic, sof b, Fadx staing,
EILTY QLAY very dirk gravish brown (OVR3/D).

SILTY (LAY, motted vry drik gryish b & dk gray
{0YRA/2 & WEYA4AL high plasticiiy, stits, Iron outde -
skadna.

N

CH

-\

CLAYEY ZILT, dark gray (10TR4/1% dAlghtly olastics, /"
SOFL, .

=
f sy
_ti“h\—

ML

CH

CLAY, dark goay (OYR4A), high phesBioiby, stifd,
Fafls mrd MOy staing, nodues,. warm bube;,
\-argarkca.

== hf
——— R .

CLAYEY SILT, dark gray (IOYR4A], slbghmr rlastls,
JOFL,

CLAY, high pisuticity, soft, black‘f. firon mﬂﬂ!
3iong,

CLAYEY SILT, dark gray {5Y4/1), medum plaskic,
SOFE, arganics, yard, 4it i'u:rea!n_ﬂ with dmpth.

SANDY CLAYEY SILT darh gray  (M4/1), mediym
phaste, sof b, nica,

gILTY Em dark gray (hM-ﬂ]' rlm satt, firm, nica,
civart, bizck minerais,

EANDY CLAYEY SILT dark gray (Mds1k, medem
oz, soft, me

ZLTY S#NEI. dark grav IN4SB, Flreg, 30Tt, fm luca.
chart, bisck minsr

_%ﬁ%\\% =5y,

CCLAYEY SiLT, dih il':-r.-r ENMIII rmlcﬁum AsHc,
soit, nica, biack minerals,”

' f*,,lé::é:f/;/ﬂ '

CLAY, datk gray N4/ Migh H'Fﬁlﬂdt'ﬂ'. saft, with
int@riayed sndy clayey sty of I Lo 3°, organcs.

CLAY, gray (NGAL, hlgh oagliciy, soft, rzu varves.
Mors sandy clavey sit layers,

SamMDY CLAYEY SILT, dark (M), 5 n:-*t
mica, SiRchk mirerais. i firms

SAND, dark gray (), e, fm, auackz, mica,
chert, Glack fiveras,

CLAY, gray [NS/, high plasticity; soft.

SAMD, dark (N3, i, Hiom, puca, qﬁm-t:.
Hlagk ml

|

CLAY, qray - [HE/I}, high plasticity, satt.

CLAYEY S4MD SILT, dark gray {N&A], madign.
preatis, $of L, SroRinkcy, mica, blath minerala.

SAND, dork gray (N4/1]; finm, idase..

[ sampta Intacral [ No Samie Taken \

W}mﬁﬂ. w%ml?h auarez,. :

CLAY, gray [NSA) high phasticlty, saft, slity

===
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WELDON SPRING SITE REMEDIAL ACTION PROJECT
BOREHOLE AND HELL COMPLETION LOG

GRSB~024

W SHEET 2 {F 2

HURTH W:l :

1028155.43

T2 LEIL‘.!.T TON

._
P ]
e
ol
—
&

HLEE

DEFTH
jeet

SOUTH §F_SLAUGH

Class .

DESCAIPTION AND REMARKS

SAMPLE
SAMFLE fREIN
MNumbar
PERCEMT
Recnvery
M# o ROO
GHAFHIC LQG

STRAT. UNIT

WELL OIAGRAN

74881222 |

FLEVATION
ieet

75+

X

< S0, darh Fy (Haf1), fne, firm, Mica, cuares
k- Black minerals. '

5t

L CLAYEY SaMDY SILT, wery dark gray [H3/0),
medlum pimsts, satt, warvsd, organics, quarks, tack
y minerss, mica.

L SAMD, dark gray (M4, Hoe, fim, mica, quartz,
Black minerola,

oe
/

U

1 3M SANCY EILT, dak qray N4/} 3o, flm, organcs,
S s '\ bBlack sttingers.

. o SAMD, durk gray [N4/1), fine laose, mica, quarks.
ML SHMDY CLAYEY SILT, dark gray (W#/1, erganice,
&P | N mica, quartz,

SANG, derk gray (M40 fine, G, miga, quats,
™ black minerals, tew erganics.

fw\f

T GLATEY SANDY SILT, sighlly pasbe, sorl,

SAND, dark gray (M4/1], {ine, o, wica, quartz,-
M biach minarals, faw grganics,

N

SAMDY CLAYEY SILT, dark gray (N71T, satt, Arme
v Chart,

. SAND, gurk grey (Ma/1L fine, e, nica, Mack
s, )

\

CLAYEY SANDFY SILT, dark gray (N4/1, soft, frm,
-\\ bHach minarals.

SAMND, dark ura'.r ted M), Tiom, fem, 2oft mica, Black
\ mirwerads, cher
SILTY S&ND, danc gray tmm. saﬂ Atm, organkcs,

YA, mrca. black mirerais,

1 SM SAMG, durk’ raﬁr (471}, Hoe, frm, mica, qu&‘tz.
- A mirar
T [+ _‘\ MDY S1LT, durk gray (W41, saft, firm
| I | . CLAYEY SILT, dark gray [M-HI}. salt, flm, organcs,’
= 520 TOME Yaihes.

4T L TSAND, fes, fiem

EEERRERR

1 EM . SANOY. SILT, saft, firm, mica,

M SANDY CLAYEY B1LT, soft, firm, arganics, [aminars,

ad

A

]

:.Jugtar refusal at Hnestons bwnclt Total deplth A&
- EEL.

r
ol

NN

@ Sample Intarval £ Na Samgln Taken  Yniskrun  ¥naclnen  Faverage



WELGON SPRING SITE REMEDIAL ACTION PROJECT 3353_925 :
: Wl SHEET f OF o 1
BOREHOLE AND WELL COMPLETION LOG ik
) - : ’ N2B450.53
[WELL STAT=/ CORMERTS TATION EASTTAF:
SO0, I‘B_CIHIM.':‘ HOATH GF SLOUJGH (WP3) . T48382.33
AL TR g THITL HTT WERE & WOLEL X T ELEVATINN
‘UMITED GEOSCIENMCE . CNE T50 . : . CMLAL
THOLE SiZE & METHRD FNGLE FHON FORLZONTAL & BEAR NG| E e BOTTGH OF HOLE 1100 ' GRCORTY ELEYAT 10N :
. 425" [0 H54 YERT. . [19] : 454 .90
OAILL 02 & & v [ CASING TYPE TEFTH, GIZE EEDHD[K ; Y ST
WATER NONE _ _ _ Na. |
TETE 3T&AT DETE FINIZH Ea Wﬂwmm'
7/20/24 _ . T/20/94 : NONE _ JHONE U ke HONE |
- = LITHOLGGY BY — .
. ' - o e . =
x ,% = '_E'E .g E g . R. Cato Jahnston. z WELL DTAGRAN z
22 i2Ug|eE] s | |S2 L = ' 53
g* gz ol 2 = |5¢ DESCAIPTION AN REMARKS = e
o |er] = | & A . A w
. 7 - [} . %)
Tl PZZCH | CLaY, very daricgray (28Y3/1), Figh elasticity, T 1 -
b e - atlff, orpaiGs. e . E
oty CLAY, very dark gray (GYR3/1], mottied with ' ’ |
pro T clarsy st (ML), dark yellowmizh brown (10YR4/4),
:i; L pasticity, fiem, ron oxlde. 3
AT SILTY CLAY, hrown (1O7R4/730, Mgh plasticity, seft, .. ' 2
Fo o = withgrganics and motthed clay, mety dark gray : : ]
Frtesder] |0 HIYAXAR, high pinstichy, Tl wich. glt (ML very N : Lese
51 [ o ; ™ dark gray QYR maist, lron oxlde steins. o - 7
pr -
Uil ors sits and ron ozide with degth. : - : .
M | GLAYEY SILT, dark gravish brown {10YR4¢2), T - 3
I ) I maglun i, 35it, arganlocs, mica, chert, iron . ]
brdrivhes ] _N i : ) I
% CH . . |
i SILTY CLAY, dark graylsh brown cuu'rn-tm. High . : '
r -._ Cladtiity, flem, Falz, arganics, crart, pica, | : - TRl
§ Augar refusal 3t bedroch. Total dq_:th 19 Feg_ti : J
4 L 1
15 | - a0
20 - C |esa
4 L J
20 - 4302
1 L _.
3O 3 - Fr
36" [~ 43]:

mm]nt_urval Ol Mo Sample Takan  Yonirom Emaximum Faverage



WELDON SPRING SITE REMEDIAL ACTION PROJECT

AL AORBER

_GRS5-026

N

W
\N
A

oy
)

B Incrmﬂ-_tﬁfh'ms with dmpth dacresting amounts
gt Wan oz
Limeatons’ fraginenta.

. Wmather=d fmertone with clay (CH dark gray
- \_{5YR4/1% Nahly iestic, soft. -

"L duger refosat At bedroch. Totml depth 23.5 feet.

=3

BOREHOLE AND WELL COMPLETION LOG A -
! . . NEJATH TS
. o ) 1028120.84
[WELL 575 TS CORMERT S JLOLATIOH TR :
SOl BORING NORTH OF SLOUGH T30N5.84
TORT THILL A6 HARE & MAMED TOT ELEVATION .
" UNITER GEQSCIENCE - CME 7 : L NAL
e T RNGLE FHOM HORZZ0MTA P BUTOA OF HOLE (] SRCUND BLEVATION . .
4,35 I H54 _ - WERT. 235 - 482549
[TRILL PLOElE & ACOLTIVES CASTHG TTPE, GERTA. 5TIE =4 - STLCKLFE N
WATER HOME w235 - . . M4,
TETE =TaRr UATE FINIZH . Ea T T HYLH NIV eh/3ecT
Ef I8 ST 4 - 7/18/34 . ENGNE ) © K NONE
.- L} LITHOLOSY BY - . -
F = H -~ [
. Higi c2(BlSlE . Cato-Johnstan Z WELL DIAGRAM i
55 (2dglosl 5 | 2 |55 . S - - |58
B mgaEar D[ & |Je OESCRIPTION AND REMARKS x ks
="lex| 2| £ |& . = et
m " o~ . [ ] i
o] o CH (FILLY Sdby cimys and clay s with gravel and sand,
. e . clndmrs, argar_il:s. B -
b -
[, =
et : A -
R SILTY CLAY, very dark grawish orown (IDYR3/2), i}
| a ... medium pRadbic, 1rm, Fetx and Mrde stains, mice,
N R CLATEY SILT, dark graylsh brown (OTR4725, low -
1 ! i —  plastcty, Bro, Fely, manganmse oxlde stalns, rock -
R o _agnents, - ;
ﬁ/j 7 CLAY, cani grayish drown (1GYR4/2), high olasticity, .
e L =Hit, Fa&l_ and Mnlx mokting, arganics. _
f/lé o 455—
frn - .
e | Increasing iron oxide wWith depth. -
b
?//. . . A
o —
P -
et »
[ . . =
s B h
b . CLAY, derk gray  (IOYR4AY, high olasticity, firm, iren A5G0~
e [ oide staining snd degosits, CLAY, gray (YRS, :
‘s | tlgh pdastlclty, stitf, Fedr, dayey sit soam of -
;; A25"=0.5" Ihckness and ahout ar ta_ 1" apare. _
[ e — ' '
o ey -
] : ) -
% CLAY, gray. (5¥4/1), high plasticity. fim, Fedy, .. Py
e - clayey St formg 3poros. 1= S-mm varves. ' ;
[ a5 ] ) ) L. -
* MO SAMPLE
772l T ' ;

[ Sancie Inteswal  [J No Saecie Taken  Jomirun  Tradmem  Taverage



- - — Ve, '
WELDON SPRING SITE REMEDIAL ACTION PROJECT . | GRSB-027
BOREHOLE AND WELL COMPLETION LOG il
S 1028480.
[RELL STATUSS COHMENT S j . LﬂC#TIUN . . ; 1 LA} s - 50.85
501 BOAIMG HORTH OF SLQUEH (v¥P8) . TA4847T2.Q2
CONTHACTON _ _ TRILC HLE‘HREi'TWEEL T REeIT———— .
UNITED BEQSCIENLE " CME 750 . . - 3 - MAT-
G METHOD : BHBLE FAOM HORIZONTAL § Efmﬁﬁr Eq aﬂt-ﬂ:rﬁrur AOLE (00 CROUND ELEVATION . |
- 42 I HEA, VERT. |25 ) - 454,45
[OATLL FLUIDS § ADQITIVEE | TASING TTPE, OEPTH, 'éi':ﬁuuc - - i
L WATER PEQHE : “" 2.5 - “MNA, .
[TIETE STENT ; TATE FINTEH ga RYOT OO TV T TEhT R
_T/19r04 - Thaigd Emoﬂe ;nome . K= NONE
3 o | 8 [k |FFHEEEFE Cato—Johnston B z
E EEEE§ =R = - Z WELL OTAGAAM =]
R IR RRE: b % 8
Ww=i%|g2 TR IEE DESCRIPTION ANO REMARKS - 3 e
: = = E |(m == ey
i N I e - . ' i - .
La=t . %’, LH SILTY CLAY, gray CIQYRSA)L medium pimetic, Hem, : T
4 el b orgenic lavers M to 37 thickness very d&r‘rl gray ) : . B
st (2.8Y3/1 . L .
1 . o srat, T SILTY CLAY, T0YR4/2), medum olasde, soft, ' d
i e . oroasles, st seams .25* te 0.5* thick, fght yeuq-ﬂqsh ’
e trown (25TEAD. Clay motthed (GH) gray, ]
| e [IDYRSAN, highty phastic, iron gslde stains depasits.
pectr ot . ) . 1
. et 450 -
5 il IR s —
[t -
- : Pririet I
i, °
“ s, ~
) o | : _ o
SANEY CLAYEY SILY, dark '[E'H.!'IL MEchan . ‘
-/ o3 ., peste, soff, nolst, mica and organics, e i : ”
10 b CLAYEY SILTY SAMO, dark gray (5Y 441, fine, sott, 5
; quarks, chert, dark minerah. | 4
Y BANDY ZILTY CLAY, dork gray (ST4AL wilh '
|\ ergerice, at 8.5 CHD $tite, 7
CLAYEY SILT, wary dark gray [(5¥3/L medan -
- 11 olaste, sof b, black ninerals, mee. .
SANDY CLAYEY SILT, very dark groy (5¥a/, ' ]
N T medium oS, SoFL incrkasing ofganics with ) P
15 — e '
_ . Qrganics In Cigy matn, A 1
7 . © Auger refuss oAb bedrook, Total depth 12,5 feet i
20 1 i prra
25 1 - L3
N ] -
3 i i 225
35 1. i prow |

0 Samole Interval [ Mo Sanpie Taken  Frineum  Yramum  Taverage




HOLE HJMBER

WELDON SPRING SITE REMEDIAL ACTION PROJECT QRSE-028
BOREHOLE AND WELL COMPLETION LOG b bl
RORTHITT:
10288 41,20
WELL STATUZ/COAMENTS TOEAT TN ERET T .
50IL BORING HORTH OF SEOUGH 749339 80
TORTEACTON - [EAEILL . AT ION
UNITED GEGSCIENSE Er-IE TS0 . M.A,
RIE SLez & METHLO T EHGLE FHON T Hun'lzmn't.‘ra!m"—"g';'ﬁ_um CF FOLE (Top GADURD ELEVATION
4.26" IDHSA WERT, - 483,95
“—nmﬁTlEL#ius § AOO{TIVES WA B "m ITITRE A
T TATE FINIZH a"ﬁ.‘rEHTE‘:'ELs & OATES FIVERT CONGUCTTVITY et/ 48P
T/1A/94 . __ T/iBi94 L HONE INGHE : K= NOMNE
- o[, felToLoar 8y R, Cato-sohnston : c -
. ‘-“-?'5_355 § E g, - LRlg-Jannsio g WELL DIAGRAM g
=F ElUglEs| (28 ' 3 s ¥
8° jxe2Egl L8 |g° OESCRIPTION AND REMARKS < ==
A EELE - 5 z
N .
= 777 CH [FII7 Sty Clay, dk brown €7 5rA3/3), medum
i % - maztic, $IFf, rock, organics, cinders, -
b
- [t et = T
[ e
= At
A CL [L  SILTY CLAY, very dark grayish brn (10T R3/25, 5oft, d60—
b 7 ghart 0257 ta 15" diameter, smali Fedr noduies, -,
5 // ;..-'_ b= argandes. ) i
' . ]
AT
s ]
) -
(7] GH L - GLAT, very dark grryish brown GH0YRa7 3% hghly 4
-0 = :,/j% plastic, stiff. .
—% " CLAY, dark grayish brown [10YA4/2). high plastiatty, 5
¥ L very stitf, Fely, clavay sit layars of 3 - % mm, i
!C‘ sy organlcy, mottied with Btave, wary dark grayish
’ u per e | © brown {QYR&.-“!}, J
H P
i [t
. sttty » =1
. Pl L -
Lab= R 7 |
. b * SILTY CLAY, graylsh brown (2 5V5/3), htgnl'.r 30
{5 L plastic, soft, inestone fragments, ]
| 15 _tm.  LIMESTOMNE, waathere=d,
refusat at competent bmdrock, Tal:a! depth 7
1 15?: y
. - Lt 45—
4 L of 40—
A . FEE
= e -
4 - ) 430
35+ —~ 7

@ Samcie Intmrval (] No Samols Tahen

Ymkimum Ima:inu-; E:aw_aua.




WELOON SPRING SETE REMEDIAL ACTION PROJECT
BOREHOLE AND HELL COMPLETION LOG

Lo

QGRS B—OEQ

SHEET 1 OF 1

TOTATTIR
NORTH OF SLOUGH

SOI. HORING
[TRITC T COMTHAL 1A

UNITE!ZI ED SCIE WEE

425 10 HSA
ILL 7L & ADDITIV
WATER .

g HORTH YT

102872819

- CHME TS0
VERT,

WMW :
ANEGL W H A G W

T E

Wﬁg—m

HONE

TRTE EVERT
: TA0/54

m_TE TINLEH

TAEE 94

OEPTH’
 [=1-

Numbrer
MN# ar AG0

SAMFLE
] GAWPLE/RUN

' SRAPHIC LOG

Chass

08T, B
LITHALEOL BT g Cato=Jahnston

.EQWW

CHonE  FHoN

748198.30.

OESCRIFTION AMO REMARKS

STRAT. UNIT [in

WELL OJAGRAM -

“ELEVATION
fegt

1]

g PERCEMT
Recavery

1 -2

ozl SOW/ROCK

SILT, fgnt olive brown (2. E‘FREN}. buw olasticlity,
vary stiff, diy.

CLAY, vary Sari gray [Z8YR3AN Hohly olas kg,

/|

o
\\\\\\\\
AR

LA

o)
b L

bR
\\.‘f\*
o My L,

T

wedy sl:ifi' soama st lensea of |.om thickness,
SILTY CLAY, very dark gray 12, ﬁ‘fﬂlﬂi' hlghl',r
phaste, sft, FeOx stainkng b silty

SANDY SILT, brown fIQTRASIL Iw plasticity, sott,
moiat, FadL -

SILTY CLAY, dark grawsh brown (I0YR4.:2], medum
L plasticity, stIF, Fabx staisng, motded with clay,

S

very dark gray (L5YRYAL high plasticty, stiff,

-§ Softeny with depth.

- SANDY SIET, bromn [HOTR4A3L low ptesticity, saft,
Iron ozide staiming varves of clly, Mgl plaaks,
SILTY CLAY, dark grayith fedamn {HIYA4,2), hiphty
plastig, sal't. Falz stahlnq In st l2nses {2 = 3 mmi,

W

B,

oy
[elienete]
e

EH

‘\‘ argarcs.
S50 SILT, low piashic, seft, iron oxloe gtaining.

[N IEN
e

NEwW

ML

hCH

Y

L

T

O

e |

o)
o

LH

oH
S
CH

SILTY CLAY, brawn [10TYR4/3, Nghty plaskls, sott,
Faly gtaning,

SILT, brown {MYA4/3D, bow | nhstlci‘w seft;iron
ozide, grgankcs.

SILTY CLAY, very derk gray Mﬂ} highly plastie,
sait,
SAMDY SILT, very dark gray (M) low plasticity,
- Bl sott, chast, arganics.
SILTY CLAY, vary dork gray N3/, highbky, olastls,

-

S0k, urumlcs‘

LY 0 sanoy ST, vr'y dk Beay (N3], [ow p}ashnty,
doft; chart, orgenica.

SILTY CLAY, vary dark gray 371}, highly plastic,
15fl, crganics.

ESANDY. SILT, vary dork gray (M3/1), iow plasticity,
sofl, cherl, grganics.

SILTY CLAY, very O3k gray (W31, hlth'srnlastlv:.
saft, organbcy and rock I te 3 Erdeatt,

CLAY, gray (N5, highty pimstic, medum stlff,
grgmnic szamy ™ ke 3" thick, limestars fragmenl:;.

huger refusd a0 Dadrack. Total dapth (7 raat.

W Serpie Intarvsl 1 Mo Sample Taken Emlmm

Inulmum

Tavarage




WELDON SPRING SITE REMEDIAL ACTION PROJECT : .. _[QRSB-0356 |
BOREHOLE AND WELL COMPLETION LOG = &2’ i
_ . . : : : ' 162839042
T TR IO T .
SOIL HORING . ) WEST OF ﬂ'ﬂ'TP T47105.8
TORTRAC TUH : BRILL RIL RAFRE & MODEL : (o T Y 5 A —
UNMETED GEQSCIENCE CHE TS0 : ) : MN.A.
A & METHLG AHELE FHOM TOTEZORTAL Ba i3 : [ COUND ELETATION
4.85" I] H5A MEAT, a2 ; . 454 88
GHILL*!:ELF"EJIES & ADDITIYVES- ﬁm{}%ﬁEﬁﬁl OEFTH, SIfE ,_E EEEIﬁEIEK o R {aTr = ] MA
WA i B aind )
BETE CYERT THTZ TIn1GH : a WITEH TEVELS & EITE HYON TRRTIVITT eay TeE] | .
72T 194 7/28/94 BE  THONE ;Na NE - Kae NOME
T e LTTHOLCAY & - _ D
= w §|. = % S |5 H Cato- Jﬂhﬁstﬂn % WELL DIAGRAN é
= 2EsEE &1 0|2 . . ue Es
58 225128 5| F |38 ' = X g
Hil=lzmEs S| F|J9 OESCRIPTION AN REMARKS = e
T I el € I e . . T
1 .
5 o I:H CLAY, wary dark gray (IQYR3/N, Mgh plasticity, o
j ‘F’Fl LH‘T; $tife, cnrganll:s / . o T
e T \ CLATEY SILT.brown (IGYRE/3}, low plasticity, firm, /- : .
- T\ erganics. /- : S
] Er o CLAY. vary dagk grary (IQYAIAL Mgh plagticity, ' r
% CH st organics, " " ;
I { ! % = 1 CLAYEY ZILT, bfowm uum4m vl CHRSKiGiby, Tirm, . ’ ’
. [l - Fedy stains, S _ o0 -
5_ % " CLAY, vary dark gray UQYRIAL flgh plastlclty, ' -
A A [ st lron oide. _ - . 1
A4 SILTY'CLAY, dark graish brown, (0VR4/2) Ngh ‘1
. AL 1 T I ML plastolty, stiff, Fels it eraes. E
Wil \srmf CLAY, dark gray (07R4/0, high plasticity, :
1Kl shft, organalcs, Fale in<it, . ) o
£5-3 . CLAYEY STLT, dark gray (10YR4 /13, rl'l!dll.l'l plastc, . :
fO 5;5:5"-!%‘] El M firm, Fad. ’ 485
o T e Y Moist _ . : . . _ 1.
1 . :{t] Chart fragments. ' -
- BEen SAMDY SILT, dark gray (MGYR4/1), low plagtivity,
072 | \\ e, soft. Fior, wca. /- -
9 CLAYEY SILT, dask_gray [OYRa/, 30t 1
-4 B2 F TEETY CLAY, dark gray (IOVRA/N, high clasticity,. :
[5 % P re fibm, chert , Mid noduies, Iran axdahbgh 1 . ke N
_ : e CLAY, dark grayish browns (1OYR4/2), high plasticity, ' 5
{ r‘l stfY, ched't Fregmants, .
L e A - CLAYEY EILT graylsh brown {|QYRS /2, ]-a-'nl : 1
<o plasticiby, soft, Feds, :
T SILT, grayish brown (I0YRE/2} soft, Iron oxide, . i
. i A )
Ca-5 :/ - -GrQANCE. . .. = . 45—
20 oo CLAY. Grayieh brown GOYA3/21, bigh pRSBclt, ' 4o
. ] g sl Iron cokde. ] -
- ' % SILTY (LAY, gravish brown ﬂwm;* Taw : ]
b e elnsHelby, soft, iron oxhde, : '
o CLAY, gtay [NS/AL highly piachic, stilf, mss iron . 3 IR
;;:‘ ouide. i : - LR
- o bt F Iron codde rediies, . :
25 B ] L swiv oy, oray mem, High plaaticity, st mica o S e
. : e &) qumrt n sk, . . . 3
’ IOEWL R Sone clayey sit knses f| « 15" thickk K |
LRURELY fncrmased sit contant with depth. . / .
7 CLAYEY SI.T. non-olastio, fofl, twca. _ _ -1
. L SANOY SILT, frn, mica, chert, fine quartz, ' . b
B ) CH | or e . . . o F
30 ﬁ' %4 CLATEY SILT, low plagticty, o, i _ 439
- ] - EANDY SILT, coarse, firm, mica, chart, quarts, L
. e Y organics, rack ragments. - i
A | ST, carcgray AT Tigh plesticity, stif, ' _ o 1
% ﬁ j _ arganics. b
CEes T T SILTY CLAY, dark pray (M4/4) high plasticity, sdtf, . ’
_ .t gl stringers, mics, arganice. . o
35 ) WO RECOYERY — SAMPLE LOST - ’ ) g PR

I Sompe Interval (O Mo Sample Takeh  Prnows  Pravimam  Favarage




WELDON SPRING SITE REMEDIAL ACTION PROJECT
BOREHOLE AND WELL COMPLETION LOG

FULE hu-Eh_

Sl SHEET 2 OF 3

unss'oacg

NORTH (Y] 1 .
1325390.42 I
JTOMHMENTE Lo a T LN TIRT
301 BORING : WEST OF QWTP : T47105.81
e |- = :
E o= 8 & (X — z -
x., %EE 5-%, = ; §3 _ = HELLEIIM_EHAH ..E._!
o & |3 51 % |52 . = : =5
g2 |xig3 E ol W | &(2° OESERIPTION AND REMARKS = ==
- o = s [ ol
M % - W i
Vi
e ,;,,', SILTY QLAY, dark gray (M40, Bigh plasticlty, stitf,
i v it atringers, chart feagments, clay (M40 high d25-1.
% ; ﬁ [ plashisity, stif. :
g [t = SILTY CLAY, dark grey (WSl bigh plasklslby, sHi,
: ﬁ % ; :: | sht stringers 05" ar begs, NG, Organics, ] A
prasets . -
ES=K) i e
[t [ Abundant mica angd organkcy . - .
e . - |#50—
Pt ol
[oirntin, . =
[ " Decramsing sit with depth, very abiff.
it -
o " CLAY, dark gray (N4/00, Nigh Dlasticity, very stm
L, chert Eragments. 1
b B
P -
Py o
[l . Fi- =
et = Minor st partings [ — 2 mand,
[t -1
i -
[l E
Pl T
e :; “
- e B
. Py 1
N _
T4 GC |, GRAVELLY CLAY, Ga/k gray (HA4/L, Figh plasticity, 0
el T 2llfi, angular chart (5.37. Pt |
_ P77 CLaY. gurk gray IN4/I, high plasticty, very stiff. .
A SILTY CLAY, dark gray {N&/Il, bigh plestiity, stF, 1
m‘wﬁ 2.9 G0 L% _mica, some chert. / i
E 221 CH Y CLAYEY GRAVEL and coarse sand, dk. gray (N4/1),
18 . : rﬁgm pras b makrie, dansw, anguiar to subnorded N
. L .
. - r:m Aark gray (V471 Figh piashiity, S, soma ' R
cherk fragnents. _ y
Bl - GLAYEY BRAVEL and cosrde sand, dark gray e '
ﬁ' (H4.A], highly plaathc matriy, danss crert and ]
Fmastone, angular 1o subrounded, 3 i
10 8
g I -
© - CLAY, vm cark gray {M3/1), hlgh pimsticlty, vary Wo0—
. gtift, chart Tragmants. -
. 0T | CLAYEY. BRAYEL and coare vand, very dark gray b
- ) -8 MNEAY, hiphly ptastic matriy, dense, anpular to . -
. - L subrnunr.‘led Ghaert,
LT .-
- D . L -
[ m Limeskone and sandskone fregoents. ]
-3 L :
=23 %I [ ' . =
' =2 | monite? FAHF
: a..'d _
. 0 ' . -
W SAMPLE TAKEN (71 Lo 7¥),
24 oo e | CLAYEY GRAVEL with cozrse rand, very dar grey-
= f[hnﬂ]' highiy plastic rat i chert and imestane ;
| [ B r L5 st " In dimmmtar, angulsr, Iw
200] 1 reddish brown (SY4/3). ' 330

k F £y, .
W Sampis Intarvsl T Mo Sample Taken %WE v ?mamum Tavernge




HEL?W . ;

WELDON SPRING SITE REMEDIAL %ETIGN.-F’HDJECT - [BRSB-030
_ A ' SHEET 3 OF 3 .
BOREHOLE AND WELL COMPLETION LOG .
: . L : . - 1028390.42
TWELL STRTUS7CORCH TS - [OCATION T
- 01 BURING . WEST GF gWTPR . T4T105.81
IRE w . = o
- |ufZ525 81215, z| WELL DTAGRAM z
BT |EdeSa| 51 28 qe ' =T
U =g 2 58] . | T 2T DESCRIPTION AND REMARKS = ==
=L x|l = | £ (B . . = -
"o L . W ul
| MO SAMPLE TAKEN (75" to 17, Co : R
| PR N e GRAVELLY CLAY, reddish gray [SYS#3, highly
ﬁ" G- plastic, saft, argular to ubrounded chert 2 or less
] = ol M In Emnater : -
: e NG SAMPLE TAKEN (7% ko BI% :
S a5
80— - .
Al -za sd 5T SRAVELLY CLAY, olwe gray (SY5/2) highly prastic,
] e . el angulsr to subrounded chare and Imestene I
h “, GF |E5g in diammber,
4 L suger refussl &t bedrock. Tobd depth 82 feet.
: l . - ey
35~ - S |
| I 375
90~ - -
J0—
95— -
) | 85+
00— -
] | 200—
105 -
- B m—
= -
=1 | : - _ _ _ .
W) Sanpie Interval O Mo Sampie Takan  gminmen ¥neximom  Taverage




WELDON SPRING SITE REMEDIAL ACTION PROJECT
BOREHOLE AND WELL COMPLETION LOG

GHSE-031

SHEETi oF 2
[FRTR TS

1028222.36

RELL STETUE7InMMET S
S0IL JORATMG

TCOERT TN
SOUTHHEST OF E”H'TP

THALTOH

L ITED GEQECIENCES

ASTIRIT.
74704238

UHILL
CHE 750

HOLE SIZE & WETHOO
425" 10 HSA

~ WATER
- T

LL FLU LY

T ELEVATIN
MA

AN = FROM FAORIFONTAL & &EEH!HE‘E m"rm o HI:II.E i}

YERT,

N L EVATION =
. 460,54

T [CRSTNE TR, TeRTH, 31 o asnnur.v;

-
o
A
—
o
B

WONE . L3 "y
BATE FIH IS .
' 7/14/94

DEPTH
feat
SAMPLE
Mumber
[~ PERCENT

B AECavery
M# or RE0

GAAPHIC 1 0G

SOOI /ROCK
chss

LITHOLOAT BT
- H. Cato—Johnaton

=
L]
=
m

ETICRE
M.A.-

- S K HOVE

"HESCAIFTION AND REMARKS

STRAT. UNIT]

WELL DIAGRAM

ELEVATION
leet

5 SAMPLE/RUN

£

= =
[
H-H

o
=]
=1
+
-

il cs2

L

v

W
\\\\'\\\\

"
\\\
iy

W

L e e

\\\\\.‘\
NRRRENE
\:."\:S\\\\

ﬁ!’.{'}lf
Ijrjt|

CSILT, oy, arganics, T inchey.

$

E,
ZILTY TLAY, vary dark grayizsh brwon [IOYHES/D),
high plasticiby, stiff, 2 inches,

CLAYEY SILT, vary dack grayish brown (2573720,
low -plasticity, firm, & Inches, .

CLAY, very dark grayish brewn (IOYRE/2), high
o plastrclty. SHL.

- 311.1_"&" CLAY, Jark grwl:h bm (3eR4/2, high
plasticity, st Fatz, _

it !ertsus wilthe ifOn price,

ML

- blagtic, soft, el

-
-l
0]
25- -@ﬁ

w2
30 ﬁ

350 HF"

e
N

R
R

AR

TR

CLAYEY "SIET, drk prayish brown E1DYR4.-'2?. medum .

S, Ty CLAY, deri gray (F.SYRA/F) kigh-plashicity,

[ Hem, FE!:IJ: inallks, some arganics

HL._

ELAVEY SILT, ark gray 15YRAFT, padum Diasth,
soit, Fellz staimns snd arganicy,

Orgarics.

SILTY CLAY, drk gray (574} high piastinty, soft,
l—  with fandy :Ilt wtringers 1 * or s Mok, slit with
miow, QUAFEE, orgmnics, dak oraw (g, with clay

"L imnzes of 2% or fexs thick, derk qrw N4/,

L Sift.
Lhay.
Eilt

""Ch‘r

st varves,

\cu*r dark gray (W41, high psticity, mﬁ; Nith .
SILT, vary. dark gray (LAY, non-plestie, sodt,

CL:.YE‘( BT, dark gray (M40, (ow piasbgity,
Loalt

SAND, very dark (WAL comrse to Fma, fim,
rounded, chert m?i.'tw [ = e

EL:;‘I"EY SILY, ark grey (M4, fow piamnity.
- gaft, . - -

Conl bynm rock, black low density, platey.

SARD, wary dark gray (MBI} Codrse bo fine with
avell of 1inch or |R3x, MCe, quart?, chert

gurrded), i,

SILTY CLAY, dark g:anf (NaA1F, nedium plastic, stitf,
sHE varvaz, o

E:#E'r ST, dmK gray (N4700, low masticity,

CLAYEY SILT, high plasticity, firn,

‘Orgmnicy (dark varvesh -
| 9 {dah vaxves), roch frugmunt;

" ST, fon-piasts, 5ot with mda,

= Grgmnics.

I Sampis Intarval (] No Sancle Taken  Gminirum

¥onaimum . Taverage .



WELDON SPRING SITE REMEDIAL ACTION PROJECT DRSB_Q 34
BOREHOLE AND WELL COMPLETION LOG gloneer 2 o 2
& FOIRTH §F) -
. QF 1028222.38 -
11 _ COCATION AT TR
SOIL BORING SOUTHWEST ofF aWle - T47042.38
> 4} ) ’ - ; . -
L= = =
=_ (€525 8| 218, Z WELL OTAGRAN 5
EE(elde|8st 5 | 2SR > 2.
B X532 28 . | & =e DESCAIPTION AND REMARKS = >z
b x =
L - . | 428~
T NORECOVERY FRCM 25" to 3¢
‘SILTY CLAY, wasticity, sHit.
L5+ ﬁ Yt high
[t ==
AT 426~
i il o
e it
o CULY, wary dork gray (N1, nigh plaskiclty, very
i L stHf, Hocky (siCkendidas), whitd deposits, nodukes.
. oo’
(300} el r i
ﬁ T W L SILT, firm, auca. -
froeed Ch LAY, EN4AIY, plgh plastisity, vary shi, with silt . C. -
% T strngars of 2 -3 Am. : : 45
i L SiE,
i
Lot s . Sl
/0 sit. |
5511
ﬁﬁ- Lo CLAY, very dark gray (N3/1), high piasticity, very
kel L~ gtift, with varves and cidy noduiss, pale give
e [SY&/3}, high plasticity, sutt. -
e CLAY, pake oliva (SYR/Y (.25 Inchas Emick. ] :
2 T st with organics. -
B L ’
- e ;; Silt with Grommes.
[ e L Clay, oale allve {Fra/3)
A Elay, pale ollve (§Y8/3}, - . .
S & a4 e
giri - |y . Chert fragnente, scgular, 025 or lass, 11 s
= QF Cherk teagmants, angular, 0.25% or less. '
S35 5 d [ . GRAVEL with Stay, very dark gray (N3] bighty
ﬁw o plastic makriz, s, angular to sugragndad Sherk
o A limms kg,
e DrganicE.
— NG SAMPLE TAKEN from 59° to 81 . oo
Lot
518 BT e CRAVEL with cizy, very dark gray (N3A), highly :
ﬁf- . | cimsbc mairlx, broken, anguiar Beestone ang chert.
(R
= NO SAMPLE TAKEN from 83 to 85",
~d e " GRAVEL rdth chay, vary dark gray  (N2AL Mghly ) :
Q- plastle clay matris, with broken imgult chart and ) J1as-
P E'ﬁ'“"'\ hnestane, ctincld stess, - N .
E ot T CLAY, very dock gray (NS/T, Wigh plaaticky, fim, /'
_ ghert fragments. :
E T E-I: © BRAVEL, broken and angalar, mm and Hnestdne.
T 584 b NOSAMPLE TAKEN from 67 ta 88"
- | GRAVEL with clay, very dark gray {N3/t), brokan _ _ .
S5l o0, kar, chart and Snsgtons lnda';rmatm. . :
@24" 0 i‘?.'c L Hgmmtlc _ . . J_EG-
) s
" N SAMPLE TAKEN from T2 la 74',
-2 ﬁ' m— B | LIMESTONE, weathered,
. L

@ Sampée Interval I No Sample Taken  Yainkrem  ¥naximum  Faverage




4

Do ' . N —~ . — Hum

: WELOGN-SPRING SITE REMEQIAL ACTION PROJECT  GRSB-032
j : ' 2 GHEET 1 oF 1 :
BOREHOLE AND WELL COMPLETION LOG B i
— TORETTON ' gE.uST T ' 102818123
QL BORING NOSTH OF SLOUCH 7474289
mSEE‘ID'm‘TEH‘I‘Hme T TOMILL HIYW RARE & WODEL i ELEVETTON 5.98
“UNITED GEQSCIENCES — CHE 780 - S - - Na. |
METHUD ANELE WIMWW N
25" 10 HSA VERL. L .4 - 485.34
TES TASIME TTPE. ., SE E BTICHA
NONE c . : . N.A,
TATE FINIGH E % Ay RO T T Y fEd7seeT |
Ti26/04 - 3!25!94 1 EM’:}NE INGNE o K= NONE
; @ | | -TTHOLDGY BY A, Cato—d h t - : . =
=2 8|28, - ~Ai07 ORASION 1 WELL OTAGHAM g
i FI" Tn : : - E Fl
E€ci =g jde DESCREPTION ANO REMARKS = N
E x| = é E. . — o
o = " .
;’7’ CH (FRLL] Slity clay, dark yeliowish Bromn [IOYRIS 40, AL
; f: ; L - high prastaby, stilf, rock ﬁaumeﬁts anguiar, . : ) _
oo quamﬁ* ' ) : ) . B
[l et B J
Lot )
c5-2 [ttt B . _
§z4* po e . oy :
ot M Limastane, dark yeldwsh Browne (QYR4/8), §
e ; wenthered, robids, clay amkrx.
by . -
= B (FILLY, Slity clay, vary dak gray (YR, madium Maom 3
i, plastic, frm, rock feagments. angulu lnmskarm i
b, Eramthened),
e ]
et it

W
\
3
] T
ey

=
o
W

S
\\‘
T

[(FILLL Slby clay, dtk grayish brown (10¥A4/2, S ; .
mottied with silty Clay, very dark gray (OYRZAD, . . P
angukx chert and imestone fraghents, - .

ot (FILL b, SHty clay, vavy dark gray [HIYRYA), won
[ = oide, chert am) limasiona fragmenta. .
: Peclents
L SILTY CLAY, very dark grnyiah brown '[!CIYRS-M!
= o high plasticity, s, Feox, '
' b CLAY, dork gravish Drawn EED‘(RM?J'. high pla:’d:ltv.
% 7 : sbiff, Fex.
2 | o
I 9 SILTY CLAY, very dark gray QO0VR2/1L high
= \ ulastlﬁw. skitt, glity sirihgers, Iruhenﬂa s1aing, :
aca, 1inm sand

nﬂar rivfuscd.-t Emestone bedrock. Total dagth
155 fieet. o

0 Sampis Intarval (0 Ne 3zmple Taken  Yminisen  Yrawoum  Faverage
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WELOON SPRING SITE REMEDIAL ACTION PROJECT

TR F I,

EIHSB—O 33
BOREHOLE AND WELL COMPLETION LOG ki
- ' 13253ia7.684.
: TOATION TG T
SO0 SORIMNG HORTH OF SLOUGH T T4ATEA0.84
ORILL AIG WARE & HOOEr T
LHITED GEOSCIENCES £NE 750 .- : . M_A.
TIZE & WETHAD o mmw HRLE L TaT RUINE ELEYATION
4.25" 10 H3A YERT. L3 18 484,35
DALLL FLd A CAIING TTPE, DERTH. S1ZE ‘-E *EEEH‘om _ ETICHE
WATEH -HOME M.A
DETE ST ThT E‘W‘TEH‘I:EW EhieE
T/26,/94 T/ 25104 53 UMonE  YNONE \ K= NOHE
o L1 LREY 8Y = . =
3 ler2l2 5. . Cato-Johnston z WELL DIAGHAM 3
e} = 2|2 . o g
32 FINEIEE OESCRIPTION AND REMARKS ] zE
=1 #5741 CH (FILL), Clay with ceganics, very Gaﬂs @y .
' % L (YB3, cinders, rocks., ¥ ]
b EFTLLI Tlarymy =21, dam gravkh brawn TTYE .
[t e " low plasticlty, fion, argamcs, chders., 3
s . .
Porrsd . -
A . SILTY DAY, dark gravish browe (OCR4/3L hlgh !
b j:, prastckty, firm, rock fragments, clhders, Iren a:ide 450
52 e | SEAINS p— _ i
ﬁ- Pt HILTY CLAY, very datk gyish brown {Iﬂmam}
Lo hign plasticity, sk, mica, some organics. )
[t )
it B .
e,
e, ™ . +
e ; . ..
Er SILTY CLAY, vary dark gray (10YR3, Hgh 455 -]
[ plastizlty, stiff, some sit partings, Iran cyide g _
4 Is talnlng, waather Imestone fropments. 'd _ ]
. T duger refusal at Emestone bedrgck. Total depth 1G J
Fegt. :
i - 504
R B L
4 - e
] B Wao=| -
- [ -
. : “ Leas]
] ~ 4
7 3 PLLE

@ Sample Int=rval [ No Sanphe Takar  Yminivon

'tmu:mum . Tavarngs




: - , LT M . :
WELDON SPRING SITE REMEDIAL ACTION PROJECT . _ORSB-034
BOREHOLE AND HELL COMPLETION LOG A e
. ﬁ} 1028209.18
mm TOTETTON : B4 S —
; L S BURENG NORTH OF SLOUGH WF'EIJ . T4TR48.64
. (TIILL NG CONTHRS O g TFILC HIT MERE & WOOEC - TR ELEVATTON
1 UNITED GEOSCIENCE . CME 750 N.A.
[ROLE GIZE & METFU - mmmw 2ty i i W0 CLEVFATITH
| 425" 1D HSA VERT. . o 45927
TAILE FLUIDE & ADOLTLYES | GA YPE. . SIZE I:ﬁ ‘_E'hnun:x E3p{=T 0 e
W& TER MO ME : : - M.A. .
TIETE START TETE FIRIEH” EWW
: 72T 194 7121784 ZNO I . -_ K NONE
_ e LITHOLOZY BY- : — T
- = .. =
MERERENEAE __R. Cato-Johnatan = WELL DIAGRAM . g
':E-.- | W uz.'l Qoo £ E b = ]
o2 |5 *—“E O3l 5| 2 (=D . b 2o
M- (=g diEe o | & (40 DESCRIFTION AN REMARKS 3| e
sT|EE| 2|3 |2 . & 2
i F i) . %}
[k P ML . SILT, non—plasHe, organacs, 2 inches thick. ] =
- gl CH R CLAY, very da grsy OOYRIAL, high plagkicity, i
e SHFF with SIIE lengas, dark grayish Brown (TR, _ _ _—
. ¢ 7A nen—plastic, organics. .
i iy L SILTY CLAY, dark gravish brown (10YR4./2}, Nigh
;;; glas Helry, sHEE, arganics, Fedy, blocky. _ . 1
(W cE=2 B N ¥ -
5 b | 777 . ; I
jlf l, M. | SILT, brown {0YRSA), non-gastic, lron oride. o H 1.
- Cotda CH B SILTY CLAY, ok graylsh brown [IQYA4,/2), high ]
e plasticity, stiff, Fadz in sit, mottled with clay, dark :
- AT = gray {IUYR#II]‘ .o . -
B : _ .
- N l.}#-‘} - -
e

2 Inch laysr of it dark orey (IQYR441), . .
ner—piaste, mica, organics. - . . i

o
|
B
1
]
|

W
3
)

i
LA LR
\x\\\\
Sy
T
L

- SILTY CLAY, dark praly (NS/T), Righ piasticity, sFF, ' ]

= et
e molgt, Feds stans
. -4 Pt —
- : _ .| #eE

t5“ . 15 - Auger retysal ab imastone bedrock. Tobal depthiis . : 1

= - T, . : i

E i _ ¥ 40—
20 - ]

1 i 351 -
25+ . ]

B L
. 2 -
i Sarcie Interval £ o Sanole Takan Fminirum Enaveur  Taverape




WELDON SPRING SITE REMEDIAL ACTIOM PROJECT
BOREHOLE AND WELL COMPLETION LOG

: QRSB-035

EIS?EET 10F 1 ' i
NOHTH 71T e '
3 T ig2amsaz

ML CLAYEY SILT, dark grayah brown {127R412),
- midium Hastic, s, Fely stalns,

B .SﬂtI stringers {057 ba 2* thickomss), Iron azide
sfmins and nodules, mca.

— e -

- SanDY SILTY CLAY, dark gray (257 4/0% high
plasbicity, 9ok, hipgh organic oontent, mica,

__ CLAY, high iasticity, soit, anguiar rach’ fragments,
FANDY ZILTY CLAY, high plasticity, soft, angular

R
\\\
Sy \._"
iy

aXI

N

N
R

W LY rock fragments.
SILTY CLAY, high plasHoty, soft, organics, clay
C % moduler.

- L SILTY S&ND, very dark gray (S734), 1lrm, sott.,
SIETY CLAY, dark gray (5Y2A), high plasticlty,
™ 1okt organicy, -

SILTY CLAY, dark gray (N4/0, Nigh chasticity, firm,
it sirings, yarvms. .

gs:.ﬂ:f GAND, dark gray (N4, tirm, saft. -3 nchey

N

r
L
L
i
=
g
sy I R
b
?

%
o
[y

CLAYEY SILT, dark qray (N4/fh, low pimsticiby, saoft,

3 Inghaa thick :

| A\ AN TY SAHD, dark gray (N4, Firm, soft, sit tngey
(5Y7edL - '

—od
by L
‘_&:I-..':'..'.'-
ol B

i ST, Jark gray. N4 /Y, firm, ica, ;
“GAND, durk gray N4/1), fine, fm, abimdant sica,
% y ghart, quartz, sone fine gravs.

%ﬁ;f dmrk oriy (N471). high pimsticity, rm, varves

o =

=
o
R = ey

EEIT;A‘FET EILT, dark grary (A1), low phasticity, firm,
a. _
SILTY CLAY, dark gray (N&/7, madium pinstic, sott,
vacypd, nica In sk, .

. *cha.'fs‘r SILT, dark gray IN4/T, low plasticity, firm,
CLAYE : .

LY SANG, dark gray (N4, Ana, BeMe, mica, chert,
Quarz, Mach minsrsis .

3 :-uuar refysa at Ummstone badrock, Total depth 32
=t T '

3

; T T TACETTON ERETTI "
SOIL BORING NOATH OF SLOUGH (vPat 74801407 -
TRILC 71 MARE & REC TOC E :
UNITEE -BEQSCIENCE - CHE TED ' _ - ETATTER ) N.A.
ETaT TRE Ammmwm 1] TEWING ELEVAT TCH
. 4.26™ 10 H3A : NERT. - 3 ' . 498.7]
(AL FLULOS & ADOLTIVES | GAGING TTPE, GEFTH, SI1it | 2§ “BEIROTR STICKOF - '
AATER NONE - - SEL N.A.
RTE STERT I DATE FINISA = E; E7EEC
.  7/28484 T/28/94 135 TnowE  FNONE K= WGNE
T T 5 LITHOLOEY BY ' - — - ,
= 3 =212 |8 - __R. Cato=Johnstan Z WELL ETAGHAM g
R EHEEEE - 3 N
g2 zasiEg V& (e " DESCRIPTION AND AEMARKS = fika
' & (YT E |0 ' : |5 @
i
",'/;J;, ML 4™ SILT, non—plastic. loose, arganics, 2 Inchas thick. o
N (esss, CH SILTY CLAY, wary dark gray ROYR3/1), high
/mi T i\ plasticiby, stitt, arganecs. /_
beecd CH P Y CLAYEY SILT. vekowigh brown GOYRS/4), loiW
] - e L plastlcity, frm, Fedr, mica, quartz, :
. e . SWTY LAY, dark gravish brown [H1YR4/2), oedlus
: - A - pimstic, Firm, FeCr staining in git 2iringers,
5 % A ; [ organiss. .o
o e SILTY CLAY, brgmn (QYRE, plagtlelby, soft,
: ; ; .  Feds staina and noduies, mica n slt, organics,
e L
o]
Pt -
b ]
L

(0 Sawpie interval (] Mo Sanple Taken  Ymnioun  Ywavoun - Taverage




OHRILL,

 WELDON SPRING SITE REMEDIAL ACTION PROJECT

BOREHOLE AND WELL COMPLETION LOG

T
QRSB-— 035

SHEETioFE

102‘523&&&

SOIL BURING

"WELL STATUS/LOMRENTS

TUTCET IO
NORTH OF SLOUGH {veq) .

CONTHAL TN
UMITED GEOSCIENCE

URHYET - RI'E MKE 5 WCOEL
CH :
M H

S1ZE-w METHIU

426" TR HSA
m A
WATER

£3

AHGLE FROM HOML,
VEAT. - g"*'_

10

74818904
' N.A.

[ RO L AT 100

A5B.08 ¢

CASING TTPE, OERTH, SLZE . '
MOME

TATE FINTSM

- OEETH - .

laet
PERCENT
Aecavery

H# or RAO

GAAPHIC LOG

Glass

T/2hi8d
) LLTmLGﬁ-'f_ﬂ'Y—E

A. Cato—dohnston

ke = '

TR

A
“HEATER LEVELS B DATES | HI0A COMRECTIVITY cmfeecy
] - K= NONE -

" DESCRIPTION AN AEMARKS -

STRAT. UNET lm

WELL DI&_GHAM

ELEVATION
©feet

‘L

y:
20
25

30-

T T TR

S

WSO
\'\\\\\'_
R Ry

TR L
Ny

nlx SAIL/RGEK
I

GLAYEY SIkT, very dark gray (HOYRIAL medam

SILTY GLAY, dark gray (I0YR4/), th plastlcity,
FHFF, organics,

“'§ phagbIC, 011, Grpanies,

e iy staﬁlng. saone organh;s..

L SILTY CLAY, brown (0YRAA)L madig plaztic, soft,
with sty clay, dark gray ITﬂ‘r'hd-M. and gilts, soft,

CLAYEY SAMD 1LY, brown (GRS, [ow
[~ plsHcity, sofk, a0t stalning, quartz, mica, chert.

N

s BTN S
SIS Ty

Ry

CH

iran oxkie stains incremslng wih gEpth, wrganics.

[ EILTY CLAY, Drown (KFR4/3, medum plastis, soft,

N\\.\.
F

iL

SANDY GILTY CLAY, brown (I3YR&73), medum
L pimshc, soft, nicwe, ousrts, chert, ron oode 4 3k,

IO I
NN

TA

CSILTY LAY, dark gray (2. 5‘(4.1'“.. high Dh!tlclhr.
sofk, with sliby organic verves (I = 3 mm) .

E— o

e

SANDY CLAYEY SILT, ok gray [9Y4M) fl:leci.lm "
- Dimste, solk, high crganics, mice, chart,

)

SM
CH

SILTY SAND, dark gray (25744, frne. thrn, ouartz,
miga, chert, 2 Inch thickneas.,

SILTY LAY, dark gray (257471, high pdmstlcity,
'\ soft. with slly layers of 025" to 0.5" thickneys,
ar .

\ CLAY, dark gray BY&/1) high oSty 3oft, with
My vaiyey of ol Ay, ight oray [

b SAMDY GRAMELLY CLAY, gray E5'|"5.l"1}. hfgh

chashefty, snrft Gf ENICE, Chart, marl‘z. nga,

ok argular gra

Clayey layery at I7.5 feet.

Incraasad gravel contant, noduled of Clay; shalu :
R

L SAMD, derk yznr {3'4411} fir, m:.ni:a cmartz.
char, mwu .

n

‘| 1O SAMPLES TAKEN trom 3T to 43",

< SN N

B

&

e vl

7.

i

I Sargie Irkarvs - No Sancie Tk Yniniun

Pradnun

Foaverage




' g REE T ._
WELDOON SPRING SITz REMEDIAL ACTION PROJELT QRSB-C386
BOREHOLE AND WELL COMPLETION LOG o
. . 2 192823868
1] LE-AT B T Rr:
301L AORING HOATH OF SLOUGH [P : 748189.94
i . o

= |u éa TELE = 2 WELL TAGRAN g
B8 2pdo|dz| 5 [ 2 (€8 . o L
L =ZSE g . § ge DESCRIPTION AND RENARKS = il

- (=30 il < || . . . =t -

? honm - “ w

. NGO SAMPLES TAKEM from 34° te 37, £ 20

“ . hyges ratuzal at lImestone bedrock, Total feoth 37 '

- L fest. -
40~ - |

A L .. ' o ' . A
il - _ _

J L - . ) : ) PR =
50~ - .
. i - NP,
95 T _ .

i . . . . : . 4m-
80— B | . | ae

11 o _ . T fees
85 - :
- i B 42—
o4 | | - | |

4 CF o _ S : 195
75+ ~

M Samgte Interval [ Ng Sancis Taken  Yonimum  Eoaxinum  Favmrnge




WRE AN

WELDON SPRING SITE REMELIAL ACTION PRQJECT ARS 5;03'{' l
BOREHOLE AND WELL COMPLETION LOG e !
- ; ! =1 LT .
) o - 1028384, 71
SQE BERING NORTH QF SLOUGH (¥P3) _ T48444 .35 |
] + MUOEL TOW A g
UNEWER GECSCIENCE CNE 750 . i
WETHID FHALE PR PRI 70N TA TOLE T BTOGND ELETAT '
4.5 10 HEA VERT. . B2 T FLETATION o4 85
HRELL VET CEZING TTRE, DERTH, S12E | BEQROCK - - b T = y
WA TER NONE k Bn5 o MNAL
T DATE FINTEH E RO CORRRY VYTV Egeer
T/20/84 720144 ¥ iﬂ NE ENONE ' K= NONE |
| Qe M g Cato-dohnst E ' -
| L= . - i H i
z twlE2ae B Bl 28, 2lan F: WELL DEAGRAY g
e : R
w F2E5| - E 2o OESCAIPTION AMD REMARKS = b
ol z] =15 ~ .
f A t wr
. - 7770 G | SILTY CLAY, very dark gray ili:wna.rl}. i
,l ;{ A b castici, fim, organics, » .
] oo L SILTY GLEY, Brewn [IGYR4/3) kigh plasticity, soft, .
% mottimd with chay, dark g’mr HOYR4.A), 3oft, high
g :: i | pimsticiby, Feox stahning o .
g A SILTY CLAY, hgh plasticity, soft, high amounts of b
T [ s I orgatics. . ! -] :
A~ S s SILTY SLAY. broun (0YA4/2), v ol plestiaty,saft, ) s
LHIf m mattime with clay, gark gray GOY /- - )
. Erore] o JeYy Y plmsticity, soft; Fely staining, ) -
] m_ CLATEY SILT, low Masticity, sof, mica, chert, /- ]
. oty LH 4 SILTY CLAY, highly pimstic, saft, on oride, mottad :
_ Baihsriel cmy. X ' >
. [zl CH CLAYEY SILT, low pinsticity, saff, mica, lron oulde. i
E3 e i
0 ﬁ 2% - E.g.;v CLAY, high plasticity, sait, ren cxide, mattled Liegt
: B L CLAYEY ANTY SAND, fine, soft, won oilde, quartr, J
77 o Ty \chert. . !
o, SILTY CLAY, bigh pimstldiy, solt, ron azide, 4
22N mottied
. 5 ALE B SnrY cuar, cank oray (5471, igh plastohy, 1
b BN S0kt wilh sandy @t parking? of 110 3 mm. and 3
54 ﬁ L b e B\ 2boit 77 - 3° agart, il
1h | LN CH AR SANG, dark gray Y4 fhe, [oose, chart, miea, [F4G—
o ) 3"% =M1 B black |
L TH A SILTY CLAY, darh oray 157475, uah plasticlty.
%:r I-'IL' soft.umsmlmsul-snn R
% TR | B SANGY LAY, derk grey (57471 dedm plasiicity,
e '..l saft, med, 7
s I' SIL&TY LAY, dark oray BYar, high plasticity, .
] i 30 :
20 '. SH_TY SAND, vary derk gray (5731, nedke 435
L coarse, cherct, micm, organice, C ]
SANGY SILTY CLAY, very dark gray 5V high
N ol ticity, 9000 coarie Yands, chatt, quartr, -
R SILTT SAND, very derk gray (3Y2/0), nadkm
N Cbgudl ChETS, Mica, T
| SILTY CLAY, garh gray Y4/, Nghly Bisstic, soft, .
{ with ofl lmremg £3 = 3 nal, organics. :
25 J CLAYEY SILT, dark gray 15Y4/i), low plasticity, 70—
§ sofl, wics, Dorch manerals . ]
. -\ SRTY LAY, durk gray G A7, Hgfly 0w o, 1
] 1 B lﬂﬂhsﬂtlmu: .ﬂf oY n , -
EAND, T, W603%, Rica, Chert, biach mnarois, / i
. ariz, : -
L A;ger refus 2t Ilnestone bedrach, Totsl dapkh . 4
: - 20.5 fant, "
30+ - 1426
354 = lazo-
! |'

M Samcie iterval [ No Sample Taheh . Yioimun

Yaverage

Iha!.uwm



WELOON SPRING SITE REMEDIAL ACTION PROJECT. . QRSBE-038
BOREHOLE AND WELL COMPLETION LOG goemr 1 0F L
! ! CHERTHTYT . ;
. . T _ f 132840218
WELL. ETAT 0=/ COMEN TS LIRATIOR T - T N
S0l BORING . . NOATH QF SLOUGH {YPg) o TAB2GD3.85
[TFTEC I CORTRAL TOH ~TORILL P10 WARE & HGGEL TOC ELEVAT I
UNITED GEQSCIENCE . CHE 730 . : N.A,
LE 3 WETHG ANBLE FHOW AORTLOMTAL & SEARTHE| g"e_._ﬂ'ﬂ"l'ﬁ_ﬂu HOLE TdF - YATL .
428" 10 HEA VEAT. IES 14 L 455,13
& ADQITIVES CASING TVRE, UEFTH, B1IE :E “BENRGRE : STICKLE | -
WaTER MGHhE . e A5 ) M.A,
"TETE STEAT DATE FINTER :"—‘a TRTARE
: T2l g4 ___ trewvga RE TnoN NONE K= NOHE
' tn LITROLOGT QY - :
e s — = . =
- % éa == 8 E 5. R. Cato—Johnston s WELL OTAGRAN . E
. Z n . _ . Lo
[ L_“.g a5 = | 2 Es : = - ' =3
we i2le s Af: - Z|2® DESCRIPTION AND REMARKS ] b
. - | x| ﬁ ) e o
@0 I ) v
[T=T] y; £H CLAY, dark gray (IOYR4/1), oimsticity, stiff, il
§ A L motied wikh s#ty clay, brown {I0¥R4/3), medipm 4
% : plastis, fimh organics. _ _ o _
bl [ SILTY CLAY, Meown [I0YR4/3), meciun plastc, firm, o 1.
=re b, with slight motting of clay, dadk gray (OYR4/1 and s
| | [ W \-sllt lanamy, brown EIOYA &M, 941t ron oxde mamly | / i
I sits, - .
[ - - .
. Fireth CLAYEY %ILT, brown {KYR4/3, madlum plastio, -
=2 % %, CH soff, wikh organics, sandy with orgenics silt 1ayars o 511
ey (= 1.8 theok), Hinm, firm, quartz, mca chert, iren L
i oy oxkde ;aiy i sliks, " ) . g
77 L SILTY CLAY, brown [IGVF473) Ngh niasticity, saft, S E
o 7 T wath i, brown (QYR4/3), saft. fronddde stainng . . e
% L In 33t moraasing with depih. - : . .
_ % | SITY cLAY, dark graviah brown OOYR4/Z) high - :
- %4 ™ pmsticiby, fitw, FaGs Jhaving : _ i
N Vel |~ SILTY CLAY, gk gray {I0YR4/8, ngh plticity, tirm, ; T s
) with siit layars (0.5 to 1) dark gray (OvR4/I, : :
ML N Hre, mica, . P =
554 e Ly, SaMOY CLAYEY SILT, dawrk grayish brown- (Na/2, /' |
; flnm sang, sott, fim, quartz, mica, cherk.
L SAND, cark grayiah brown (N4731, fine, firm, 4
F™ saturated, mica, chert, quartz, binch minerals. e
\_LIMES 1 ONE, weatharad — | i — -
—_— ratusal at campetent badrock. Tora depth Do ) T —
14 Teet, | | e
- 435
= ds0-
- 425
. &

M Samole Inturvai (O No Sanpis Taken. Treimn  Yoadewn  Pavernge



. : : T TR ; ..
. WELDON SPRING SITE REMEDIAL ACTION PROJECT QARSH~03
BOREHOLE AND WELL COMPLETION LOG g oheer @ o '
. . WORTH T ; :
- ﬁ _ - 13232547
TS ] LACATIOH . ' EAST TN
S0IL AORIMG MORTH OF S10UGH - - T4TO38 .14
THILLING P RAL TN . L Th. ELEVETION
UMWITED GEGSCIEMCE CHME T8O - N.A., 3
TRLE GIoE & METHOD ANBLE FAOM HORTENTAL & WWWE‘EMTNN
425" ' HSA YERT. : . i f.5 - 48518
OAILL FLUIES & ADOITIVES CASING TTRE, WEPTH, ZL2E | THEGHOGK, STICHLE
WaTEA NUME - 5. ' M:A,
[TATE STEAT DETE FINISH 5 “WATEFF LEWELE & A7 HTUR COROUCTIVETY [om/sect |
T/e5rd4 Tfakig4d .ENCH’E :NONE - = NOME
z | | J@l, |cinowosy et o o - - -
- H@E EE E Lg; 5 . Catg Jahnstqn z WELL OTAGHRAN. g
o |F(HHGE = PR . : a®
= = Elz h = T [J= 1 = =
E ;CJ &3 W - = a {JESCRIPTION AN REMARKS g 1w~
T = é A [ )
v 0 : w _ lo
T % oot OH TFILL], Clay, very dark gray (IGTA3/ 1, highly ' AL
J | y L otastic, racks 3" and less, dry, stif., : : . ]
Lo . .
7 P I (FILL), Silty cidy, vary dark gravigh browm ) : .-
prisn MaYA 2, medlum plastls, fne grawed, ciriders,
7 . o I~ brhek, . : .
[ | . .
SRl AT SiT, ove brows ZEVa7H, low piastay, eese: . 1
H— oKt —  moist, mica, quartz, skght won oxide stains. - | 4ag
J Is | _m?er retusal af imestone bedrock. Tatsl depth :
: : © RS feat, 7
10 . B 45—
- - . 'I
15_ B 50—
20 B 445
25" B L 12
30~ - . 435-

@ Sample Interval © [ No Sample Faken  Fminioum  ¥naxmem  Taverzge




— i ; ROLE s
WELDGN SPRING SITE REMEDIAL ACTION PROJECT GRSB-040
BOREHOLE AND WELL COMPLETION LOG T 1 o7
_ ; - - WO TH T
: : _ 1028548.568
LE LAICAT TR CASTIETT ; L
S0TIL BOHING NQRATH OF. SLOUGH {¥Pa] 74B5A2.A5
I8 CONTRAL TOH THICC FIG MARE B WOOEL TOL SLEFATION.
UNITED GEGSCIENCE CME 750 : - MLAL
EE BIZE & W [ERELE FHOH HORLZCHTAL & SEART 3 0T o OF FOCE Ty [ OFAS ELEVATION i
4.25" I HSA _VEAT. . §=2 7Ty _ 455.99
TLE FLU AL TTV TESING YTPE, DEPTH, STZE "Tg "ETEandcx TCRr 1.
WATER NONE : : S N.&. {.
TATE ST BETE FRIER a AV SN T IV TR Eeer
' 7/13/94 . Thosad BE UNOME INONE ; K= NOHE
) LI THOLOGY BT -
u ; — (= =
< |u E‘%E E?? § E 5, R. Cato-Johnstan E: WELL CLAGHAN E.-__
S8 |Eeed 5| 2 iSE | E =3l
B |AE2EE] - | =150 OFSCRIPTION AND REMARKS - rrhed B
% |8l = | % (A - -t
©b ) |= I
i s 771 CH. ST ELM' very dark gray DROYRA3/T, high -
ar % - ..plalthrt? thm, organics, rocks. : 455
%. .
AR B 7
Mot e of i”t dark yeliowksh bin {!O‘EH-I.H-J H
77l b pResticity, soft. > ]
by Va
Ty Or JArCS. ) w i
Bl ly SILT, Gark yehowish brown (107 A4 /4, meckm : .
5 7 T CL [ plmsticity, sott, Fate staing, e N
} e 7] SILTY CLAY, dark brown r:m'rmm:. i o P
| 7 Dlashc, soft, malst, Falx staing. . e
i - FRocks, 0.5%-ta 2* cdanatsr, iawr it gt iy, : ' 4
i g L %, _Crganics. / i
A [ SRTY OLAY, gark gray umfnwu high piagtcity, ;
74 0 L sofl melst, Falr, with mottied ciay dark mﬂH J
a1 A . brown {I0YR4/4].
10 [ sk car, s grayn broe o), mgr. T
e e plastitity, Faflz, it amean, 45
4 motiied oy yelionish browh oy nuu
ertenied = CL.!LT qray ii EYEAL KW nlasticiw. sHff, maolst, T
A %, with mottied clay dark yeRowish brown
NIl ML = uumuﬂ 1
<f; cH ELTY ELA‘:’ way [2E75A), bigh I:H!stlcltv. frm, ' s
_ 13 Fon gzide, rock chips, mica. I
N 15 CLAYEY SANGY SILT, Ight ofve brown (25¥5/3, i
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REMEDIAL INVESTIGATION FOR THE OUARRY RESICUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE F-1

Previous Surface Water and Sedimeant Investigations

INVESTIGATIONK

SUMMARY OF SCOPE

USGS Richardson (1360 (Ref.
33)

Dewatefing of the quarry pond. was :also-evalusted-as a large -

Fvaluated feasibility of using the ﬁuarw for waste disposal.

scale aquifer test. Pond water was discherged via overland -
flow to the Littls Femme Osage Creek which than flowed into
lower Femme Osage Creek.

Barkeley Geasciences
Associates and Lawrence
Berksley Laboratory (1984 and
1980, respectively} {Ref. 30
and Aaef. 271

Established existence of variaus contaminants in‘the Femme
Osage Slough (water and sedimentsl.

PMC Annual Enviranmant
Report (1988 - present] (Refs,
36, 26, 37, 34, 39, 40, 41,
and 42}

Summarized the sampling activities and analytical resuits from
the environmentel monitoring program far the quarry arsd.

ANL {1924 (Ref. 1}

Identified activities supporting the quarry residuals RI/FS. .
Discussed the nature ard extent of contamination in tha
viginity of the quarry, :

PMC - Sampting Flan (1994}
{Raf. 21.

Outlined investigations to fulfill the reguirements identified in
the RI/FS weark plan. '

Aockaway {1993} {Ref. 48}

" investigated and describad the geomorphology of the Waldnn

Epr:ng_ site and borrow arsa.

DOE/OR/21648-587, Rev. 1

F1 _ 072297 .




REMEDIAL INVESTIGATION FOR THE CUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE F-2 Remadial Investigation and Ongoing Surface Water and Sediment

Siough [Phase 1)

Investigations:
TASK MEDILA STATUS {8/9B)
Sampling and analysis at backgraund Saedimant Complete
iocations {SW-1023 and SW-1024) in the Surface Water
Femme Osage Craek.
Characterize distribution of contaminants Surface Water Completes
with depth. '
USGS Surface Water Complete
Flow maasuremants in the Little Femme :
Osage Creak and the Fernme Osage
Croek, ' .
UsSGS - Surface Water Complete
Stage measurements in the Little Femme
Osage Creek and the Ferme Osage
Greak. _ :
Tempora) distribution of contaminants Surface water Caomplete
Background sampling S0-1023 and SD- Sadiment Complete
1024 (Little Femms Ossge Creek}
Characterization of the Littls Fernme Sadiment Complete
- | Osage Creek {Fhase }} '
Characterization of the Femmea ﬁsqge Sediment Complate

DCIEJ’GHFHE%-E’B:T. Rewv. 1

F-2

072227
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Hydrogeologic Investigations
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REMEDIAL INVESTIGATION FOR THE GUARRY RESIDUALS OPERABLE UNIT: WELDON SFRING SFTE, WELDON SFRING, MO

.1 Moritoring Network

A number of hydrogeologic investigations have been conducted at the Weldon Spring
Quarry to characterize the geology and hydrogeology and to provide groundwater quality data.
- :Many of the wells have been logged to provide characterization. data of.the overburden.and
bedrock. A list of monitoring wells installed in the vicinity of the gquarry is provided m
Table G-1. ' '

Gh2- . Summary of Previous Hydrogeclogic Investigations

Table G-2 summaries previous hydrogeologic investigations performed at the quarry. Ten
pump tests were performed on five bedrock wells, and tracer tests were performed on two bedrock
wells in the quarry area te provide estimates of hydraulic properties of the limestone units at the
quarry (Ref. 27). The pump tests consisted of pumping one well while monitoring neighboring
wells to determine drawdown. Three tests indicated poor interconnection and a tight matrix, while
the remainder indicated good fracture interconnection. At the time of testing, the formation in

- . which the tests-were performed was not identified. Based on the depths, it can be concluded that

they were conducted near contact of the the Decorah Group and Plattin Limestone contact. -

. Alfhough it was noted that the field sitnations did not fully satisfy the assumptions required.

for application of the standard analytical techniques, estimates calculated using the Theis transient
analysis and steady state analysis were:

» Transmissivity 139 gpd/fi
+ Storativity 1x10*

Becanse of the relatively short time to reach steady state conditions (5 to 10 minutes), the
value for storativity is likely inaccurate, The results of the point dilution test conducted in a
bedrock well adjacent to the slough indicated a velocity of 0.2 ft/day (Ref. 27}.

Pumping tests, tracer tests, and point ditution tests were conducted in the Missouri River
alluvium (Ref. 27). The pumping tests consisted of two steady state tests and two transient tests
which were analyzed using standard methods. Estimates for the aquifer parameters were:

« Transmissivity 6957 gpd/ft
+ Storativity 5x 107
+ Permeability 8.2 x 107 cm/s

DOE/OR/216548-587, Rev. 1 G-1 472297
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REMEGIAL INVESTIGATION FOR THE GUARRY RESIDUIALS OPERABLE UNIT: WELDON 5PRING SITE, WELDUN SFRING, MO

TABLE G-2 Summary of Previous Hydrogeologic Investigations

CONTRACTOR

REPORT

US Geologle Survey 1961

Preltminary Investigation of Groundwater Occurrences in the
Waldon Springs Area, St. Charles County, Missouri {Ref. 51)

~1-US Geotogic Survey 1960

Passible Use of Quarry st Maltlingkrodt. Chemical Works, Waldon ..

Spring, Missouri, for tha Disposal of Uranjum Contaminated
Building Debris, Rubble, and Residues containing Thorium and -
Uranium (Ref. 37 and Ref. 52)

Mational Lead Company
1976 - 19877

Raport on Preliminary Geological, Hydrological, and Radiological -
Survey at the Waldon Spring Quarry during 1976 and 1977 {Ref.
45)

Lewrence Berkeley
Labaratory 1978 - 1981

| Low Level Radioactive Waste Starage Site (Ref. 38)

Characterization and Assessment for the Weldon Spring Quarry

| U5 Geplogic Survey - -
19383 - 1986

Compilation and Preliminary Intarpretaticn of Hydrotogic Data for
tha Weldon Spring Radicactive Waste-Disposal Sites, St. Charies
County, Missoauri -- A Progress Report (Ref. 32)

1984 - 1986

Layne-Wastam Company
-{Ref, 48}

Groundwater Hydrology Investigation, Weldon Spring, Missouri

8echiet Natlonal, Ine,
1986

-Chemlcal Characterizatlon Report for the Weldon Spring Quarry,

St. Charles County, Migscuri (Ref. 46)

Ug Gaologic Survey
1981 - 1952

Watar-Quality Data for the Missouri River and Missouri River
Alluvium Naar Weldon Spring, St. Charles County, Missouri --

1991-1922 {Ref. 53}
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REMEDRIAL INVESTIGATION FOR THE QUARRY RESIDUALS CPERABLE UHiT: WELDDN SPRING SITE, WELDON SPRING, MO

The storativity value was noted to be low and-likely the result of the short time to.steady

state conditions, which did not allow enough time for complete drainage of the stored water. The

results of the single converging tracer tests indicated an effective porosity range of 0.25 to 0.28.
The resuits of the point dilution tests indicated a groundwater velocity range of approximaiely 0
to 0.8 fi/d. The velocity increases with distance from the slongh.

A large scale pump test was performed by the Layne Western Company in 1985 (Ref, 54).
Data from this test weve analyzed using nonequilibrium and steady-state methods. .- The results of
the tests were: ' :

» ‘Transmissivity 377,000 to 450,000 gpd/ft
» Specific Yield 0.2 to 0.35

+ Permeability 1.88 x 107 10 2.36 x 10 ém/s

These values are representative of the deeper sand and gravel of the Missouri River
aliuvinm. ' '

G.3 Summary of Field Investigations

Field investigations perffmmdm support-of this remedial investigation are summarized -in:

Table G-3. A description of each of these activities and methodology used is provided in the
following sections. '

G.3.1 Soil and Rock Core Logging

. The soil and rock portions of the eight new monitoring wells and three angled borings were
lopged to provide additional information of the overburden and bedrock units encountered. These
materials were logged in accordance with the Sampling Plan (Ref. 2) and emphasis during logging
was placed on consistent identification of contacts between bedrock units and identification of
fractures, solution features, and other discontinuities which could affect groundwater movement.
These logs are provided in Attachmemt G-1.

G.3.2 Monitoring Well Installation

Eight new groundwater monitoring wells were installed in support of this remedial
investigation, These wells were installed in accordance with State regulations 10 CSR 23-4 -
- Missouri Monitoring - Well Construction Code. The monitoring well details are provided in
Attachment G-1.

DOEMOR/Z1548-587, Rav. 1 G-6 or2ae?
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REMEDIAL INVESTIGATION FOR THE QUARRY RES|IDUALS OPERABLE UNIT: WELDON SPRING SITE, WELRON SPRING. MO

TABLE G-3 Summary of Hydrogaologic Characterization Tasks

TASK

SCOPE

Monitaring Well Installation

Eight manitoring wells wera instatled (Figura 8-6)
to obtain additional geologic Infarmation water
levels, and groundwater quality data for the
alluvium and Plattin Limestone,

Angled Borehola Driliing

-provide geologic and futura data on the

Three angied borsholas wara drilled. {Figure B-6] to |

Kimmswick Limestona, Decarah Graup, Plattin
Lirestane, gnd Joachim Dolomite.

In Situ Pressure {Packer} Tasts

Packer tests were performed continuously during
drilling of monitering wells and angled boreholes’
1o determine vertical vatiations in hydraulic
canductivity with depth, establish ranges for each
unit, and determine gegiogic factors affecting
hydraulic conductivity.

Singla Wall Hydraulle Condugtivity {Stugh
Testing {al

-avaluate lateral variation in hydraulic conductivity,

Slug tests were performed In existing monitaring
waells in badrock and alluvium (Figure 8-81 to

Fracture Mapping

Fracture mapping of the Kimmsawick Limestena
and Decorah Group was performed to evaluata
potential pathweys of groundwater movement.

Piezometer Instaliation

37 piezometears wera instzlled through the quarry
arga (o characteriza water levals and groundwatar
flow.

Static Water Level Meszsurements

Stetic water levels wera measured in ail
manitgring walls and piezometers 1o astabtish
horizontal and vertical hydraulic head distributions
and evaluate the impacts of water level
fluctuaiions on groundwater movemant,

US Geologic Survay
1295 - 1936

Groundwater Flow and Surface Water-
Groundwater Interaction at Weldon Spring Quarry
Disposal Site, 5t. Charles County, MissauH,

Precipitation measuraments.

Measuraments wera made and compared to the
gtatic vater-levals wella to evaluate the effects .of -
pracipitation events on the aguifers.

a) Slug tests ware not parformad on severat wells due to flooding or inabitity to introduce slug dus

to wall construction.

- DOEMOR/Z1548-587, Aev. 1
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REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDCH SPRING 5ITE, WELDON SPRING, MQ

G.3.3 In Situ Pressure (Packer) Test Methodology

The bedrock portion of the angied borings and groundwater monitering wells installed in
support of this remedial investigation were pressure tested to determine the hydranlic conductivity
of the Kimmswick Limestone, Decorah Group, Plattin Limestone, and Joachim Dolomite,
- -Intervals-typically ranging from 10 fi to 20 ft were tested to determine the-variation of hydraalic
" conductivity within the bedrock wnits and-to-better determine the factors nfluencing groundwater

movement in each unit. Hydraulic conductivity values are summarized for each tested interval in
Table G4.

The data were analyzed using a procedure outlined in the Sampling Plan (Ref. 2). An
explanation of the calculations, parameters and assumptions is also outlined in the Samipling Pian
{Ref. 2). '

"G:3.4 Single Well Hydraulic Conductivity (Slug) Test Methodology

Existing monitoring wells wete tested 40 determine the variation in hydraulic conductivity
within the alluvium and bedrock at the quarry. These data were obtained to delermine the
heterogeneity and anisoiropy of these media and to identify possible preferential flow zones.

Slug testing was performed in accordance with procedure ES&H 4.3.2s., Single Well
Hydraulic Conductivity Testing or ASTM D-4044, Test Method for Instantaneous Change in Head
Jor Determining Hydraulic Head Properties of Aguifers, as outlined in the Sampling Plan (Ref.
2). Both rising and falling head iests were performed on each well, - Standard pressure transducers
and data loggers were used to obtain water level measuréments as recommended in ASTM D-
4050, Test Method for Withdrawal and Infection Well Tests for Determining Hydraulic Properties

of Aguifer Systems.

The data were analyzed utilizing the computer program AQTESOLY, Version 1.00. The
Bouwer and Rice method of estimating the hydraulic conductivity (K) and draw-down axis
intercept (y,) was selected based on the assumption that the aquifer system across the majority of
the area is unconfined. This method is consisient with previous hydeaulic conductivity
determinations from slug tests at the chemical plant. An explanation of the calculations,
parameters and assumptions is provided in the Sampling Plan (Ref. 2). Testing results are
summarized in Tables G-5 and G-6. '

DOE/OR/216468-587, Rav. 1 ' G-8 072297




REMEDIAL INVESTIGATION FOR THE CQUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE G4 Summary of Hydraulic Conductivity Results from Packer Tests

| LOGATION | INTERVAL | FORMATION K [CM/S) LOCATION INTERVAL FORMATION K lemyis)
ArX-1001 a4 - 33 Flattin 3.07 x 1¢° M¥W-1042 21.0- 357 .1 Kimsnewick 210 x 107
83-1n Plattin 388 x 10" 33.2-437 Kimmswick not
) detarmined’
- §D% - 110 « - Plattin B.18 x 10 432 -53.7 |- Kimmawbek/ | not .
Decorah - | detemined’
1301149 Plattin no tast 53.2- 63.7 Crecorah ot
determinad’
118 - 136 Plattin 138 x 10 6.2 -83.7 Dacarahf nat
Plattin determinad’
138 - 153 Plattin 1.26 x 10° B1.2-99.7 Flattin nat
datermined!
163 -1 Plattinf 1.36 x 19* MW 1048 20.0- 28.7 Decorah 1.48 x 105
Joachim :
AH-1002 &67-76 Kimmgwick/ 291 x 10t 25.5- 36.0 |Decorsh/Plactind 1.84 x 10*
Dacorah
75 - B4 Dacorah 8.50 x 10°* 36.5-46.0 PMattin 237x10°
B4 - 53 Dacorah .44 x 10 46.5 - 56,10 Plattin not
) determined’
93 - 110 Dacorah 1.48 x 10° MW-1047 18.0 - 23.0 Dagorah < .49 x 10°
110 - 127 Plattin 1.4 x 10* 22.5-33.0 Decorah < §.52 % 107
127 - 146 Plattin 3.86 x 10* 33.5 - 43.0 | Daccrah/Patting < 1.67 x 107
145 - 162 Flattin 141 x 105 42.5 - 3.0 Plastin = 5,463 107
182 -179 Flattin 1.46 x 10° MW-1048 11.0-24.0 Kimmsawick/ not
Decorah dutermired”
179 - 1668 Flattin 7.091 x 10* 236 -33.0 Dacorah not
datermingd’
196 - 214 Flattin 1.07 x 10" 325 - 43.0 |Decorah/Flattin not
detarmingd’
214 - 23 Joachim 2.87x 10°F 42.6-B63.0 |- Flartin nat
detarmingd’
- AH-1003 g3 - 72 Dacorah/Plattind §.05 x 107
72 - 8g Mattir 4,04 % 107
20 - B9 Flattin £.30 x 10
8o - 106 Plattln 5.24 x 107
108 - 124 Plattin 278 x 10°
124 - 141 Plattin 2.08 x 101
141 - 158 Plattin 5.35 x 10°
158 - 178 Plattin 1.87 x 10
176 - 143 Platiing 8.68 x 10°*
Jogchim
Mote: Caonvert cmfs to t's by dividing by 30.48

(1) Negligisle water intake was recorded during testing, therafors hydraulc conductivity cowld not pe detarminsd
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AEMEDIAL INVESTIGATION FOR THE QUARRY ﬁESFDUALE OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE G-5 Single Well Hydraulic Conductivity Testing Resuits for the Badrock Units

at the Quarry
WELL 1D K {cmis} FORMATION
HAW-1004 4.46 x 10" Degotah
MW-1005 2.80 x 10* Decorah
MW-1013 2.26 x 107 Decorah
MWY-1015 4,05 x 10 Decorak
MW-1028 5.73 x 10° Decorah/Plattin_
MW-102% 1.4 x 19" Kimmewick/Dacorah
MW-1031 3.17 x 10° Plattin
$AW-1034 522 x 10° Kimmswick/Dacorah
Mata: Convert an's to-ftfs by dividing by 30.48
DOE/OR/21648-587, Rav, 1 G-10 072297




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OFERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE G-6 Single Wall Hydraulic Conductivity Testing Resuits for the Alluvial Units

at the Quarry K
WELL ID K icmia) FORMATION
MW-1006 4.63 < 10* Tributary AHuvium
MWY- 1007 257 x 107 Trwtary Aluvium
MW-1008 7.BE x 107 Triputary Alluvium
MW-1009 4.85 x 10* - Tricutary- Aluvium
MW-1010 1.71 % 107 Missowi River Allvium
MW-1011 1.84 x 107 Missouri River Alluyvium
MY-1014 A.25 x 10° Tributary Alluvium
MW-1016 1.03 x 107 Tributary Alluvium
MW-1017 2.59 x 107 Missoier] Rivar Alluvism
MW-1018 1.02 x 107 ‘Migzourl River Alluvium
MW-1018 E.5E x 10 Miscouri Rivar Alluvium
MW-1020 6.07 x 10° Migzsourt Rivar Alluvium
MWw-1023 1.00x10* Migsouri Fiver Alluvium
MW—‘!.DH- _ B.69x 10* Mizscuri Rivar Alkrvium
MW-1035 .13 x 10" Tributary Alluviaim
MW-1036 £.34 x 10* Tributary Allvidrm
MW-1037 2.2 x 10 Tributary Adluvium
MW-1038 333 x10° Tributary Alluvium
MYWW-1035 1.64 x 10° Tribwary Afluviim
MY-10490 302 x 107 Trig;tar\r Allyw e
M1 041 1.67 = 10% . Tribitary Alluyium
Mote: Convert crfs to ft/e by dividing by 20.48
DOE/OR/21548-567, Rev. 1 G-1t 072257




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SFRING. MO

TABLE G-7 Summary of Fracture Mapplng ai-t_he Waeldon Spring Guarry

NUMBER | STRIKE |  APeRTuRE(m) | COMMENTS
OUTSIE QUARRY
1 NI“wW 3+
. 2 -NEO™W 0.8 Widans with depth.

3 * " Mot aceassiie

4 MET™YW 1.2

B HAO™WY 2 12 # deop; highly weathered

B b . Mot accessibla; kighly waathersd

Fi . - Hiphly fracturad, westhered drainnga

8 NZB*W 1.5

a NEE"W 2.3

10 N4E™WN < 0.2 Highty waatherad

11 NED"W - Highty weathered

12 * * Perpandicular to Fractues 11

13 H72"W 14 Waatherad

14 NB2"W 1.5

15 N&8"W 3+ Larps; cool alr emerging

18 NEE"W a Highly westhered; fracturad
17 . * Fractures-17-22 are within 100 1t Appear arlentad
along same plana

1B * * Mot acceszlids )
19 N71°W 3.6

20 NE3*W a4+

2% NEO'W R Highty waatharad and ercded; Face only at bottom
22 ¥ " Mot accasslhis

23 N7Q°E 1.5 Locatad betwsan Fractured 18 and 18
234 MES"W 5+ Consistently wids to top

24 * * Mot acceseible: Highly weathered; Large vartical

opaning 10 sast; Estimated bearing of NO*W

25 NE5 "W 2

28 + . Mot secegsibie

27 NEO*W < 0.5

ZB MNEI™WY 21

28 . * Wida opening; tog aroded for measaramsnt

30 * * Wide opening; tog argdad for measurement

N * . Wide openlng: too erodad for maasurament

az HES "W _ 2 Highly wanathered

a3 NE5 "W < 1

34 MBE"W <1 Highty weathared; Posgibly not a trus Fractune

COE/OR/Z1548-587, Rev, 1 G-12 072297
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REMEDIAL INVESTIGATION FOR THE QLARAY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SPRING, MO

TABLE G-7 Summary of Fracture Mapping at-tim Woeldon Spring Quarry {Continued)

NUMBER BTRIXE APEATURE {f1) COMMENTS

a6 * < 0.5 Irregular surface

36 MBS\ ¢a Soil coming ot of fracture and mounding at baso

37 NBC*WY 1 Estimated aparturs

| - NB5~W : = .2 . Weathered; -Highly rragular audface

38 N52'W 0.8 Highly wasthernd

40} N72"W Q.7 Highly waathared

41 N7E*E 1 Sainth face freguier; Baaring messuremant from riorth
fem; Weathwred - :

42 * ' Not accessitie

43 MEW ] Estimated apearture

44 NE5 W 0.5

4B HE2°W 0.5

45 N7B8*E 0.8

47 NEOW 0.3

4B MNBO™W 1 Estimated aperture

45 * - Mat accessible

B0 * - Hat acceesibls; Minor fracture

51 MNEZ*W g1 Minar fracture

52 * * Fractare trands northesst

3 MSIDE QUARRY

53 N72°W =1 Mot eceessible; Yetical; 5 ft sbove prasent surfacs’
Weatharad out

64 N42*W . Not accessible; intersocts with Fracture 53 at tha base

’ and divergas

55 MEE"W - Mot accessible; Extende to vim; Show possible water
mvament

il ME0 W * Not acceselbls; Hamrow; Extends to rim

57 NZ™W * Mot sccessible; St filled; Loss waatherad at base;
Lenticular chert along ked

i) N10°W ¥ Mot acceasible; Wida; Silt ard rock filled at base;
Trends #ast 8z it extends upward

B3 MNBE"E . Mot Eccessibia; Intersects and is perpendicular 1o
Fracturs 58; Weathwred at top

&0 N3D*E * Mot accessible; Siit filled st hasa

81 NEE*W * Mot acoassible: Extands 1o base; Mamows with dapth;

: Hesvily weathered at top

B2 N5 W " Mot acceeshle

_53 N1O™W " Mat accessibls

B4 M0 * Heot accessiblke

6E MNB5E * Mot aceoegibbe

DOE/OR/Z1648-587, Rav. 1 G-13 072297




REMEDIAL INVESTIGATION FOR THE QUARRY RESIDUALS OPERABLE UNIT: WELDON SPRING SITE, WELDON SFRING, MO

TABLE G-7 Summary of Fracmra. Mapping at the Weldon Spring Quarry {Continued)

NUMBER STRKE APERTURE (fd COMMENTS

66 N65°E 1.28 Weathered; Siit at bass
‘&7 . MEA'E - . 25 - b wm.sﬁt ﬂt"bﬂbﬂ: ".I"u"h:hr'a‘t'tnp: Awhﬂmv e o]
’ 20 ™ from Fraqirs GE
aa 566°E Q.75 YWaatherad
88 - . NED'E - 1.6 Weothered; Silt at basw; -Approximataly 45 ft from
Fracturs &7
70 NEEB°E 1.5 Westhersd; Silt at base
1 MEE°E 0.75 _
T2 N10°E 2 Highly weathered: Widsar at top
73 "NE5EW 0.6
74 N12°E 2 Westherad; St at bass, Eroded at top
75 N5O°E 1L Highly weatherad and sraded; kegular surface; More
. vertical at bass
76 MB5°E 3 Highly weatherad and arcded; Sit at bass; Run-off

evident; Appaars anather fracture sterted about 1/3
down and croatad 4 smallar fractures about 1/3 from
baza; All possible due 10 weatherad; Baarings rangs
from NB3°E to NE3°E: Aperowes are 0.5 ft

7 - N10°E 0.76 Weathared: Sikt at basa

‘18 - MBEE S ¢ v - B ~ |- Highiy waatherac and eroded giong face-at-about 160 f1;
Run-off evident; Tres rcat at top

P M10*E 3 Mt accessile; Baaring'and Aparturs aztimated

BO . MN7B*E 1.5 Mot acocessible; Bearing and aporture astimatad

81 M87°E 1 Mot acoesaible; Bearing and apartura estimatad

8z ME5"E 1 Mot accassible; Bearing ahd aperturs astimated

83 MN90°E 2 Mt acoasslbla; Bearing and aperture estimated

84 NEGS°E 2 Mot acceasible; Baaring and apariure estimatad

as NADCE 4 1.5 ft daap

DOE/CR/21548-587, Rev. 1 . G-14 072287




REMETHAL INVESTIGATION FOR THE QGUARRY RESIDUALS OPERABLE LINIT: WELDON SPAING SITE, WELDON SPRING, MO

ATTACHMENT G-1
GEOLOGIC LOGS WITH MONITORING WELL DETAILS

DOE/CR21548-587, Rev. 1 G-15 : 072297
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MA :/,/= cobbles size rEstore. - Eu:mﬂgt Padg 'a-ultL:;f -
] (/] I~ ' = Fratectlve -
S 121 sosta. 1
28 "//'/ e Gras in 1 anding at § 1t, i
e ' . (EnviroPhg) .
/, 3
s ——— 1riner Cas -
[T} SILT, with clay, dark gray (10YR4/1}, mEdiun y
| : | | Srastiofy, madum st mest, Aancmnt P veins. (& sch 40 FvC)
[E 11 ' g
-3 ! T . - [i/4" Bentonite
ﬁ" : I '[ L Pellmts} - 455
"y -k : ' Fliter Pack v I
(11 : o _ - (Sand 10-20} - oL T
| i | [ I Becoming saft at 137, 55 clayey, trace Fe redubes. : -:
1| |4 L . : b=
IR L=t
i |1 | =I:
A Nk T 2 000 st T lagos
: | : — =| sch40pvct 1=[ :
. o} . o
1o ('] b ST, vith trace clav. gray 26YR4/QLlaw - 2 Azt
: i } | | plasticity, satt, with .25 to 17 fenses of fing rand. o 4=t
- o - [rd 1=
L ' : ' L ' ' 1=t
Inllt 1= _
sﬁ: b [ . 449
- * & S [ SAND, with some gray sit, very flne, sand 806% - - ' '
- L. Quartz, low peatdty, locse, wel, 7|
- wy 3P GRAYELLY SAND, weathared imestona, fine sand to
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- - . L 3
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WELDON SPRING SITE REMEDIAL ACTION PROJECT - MW-1046

BOREHOLE AND WELL COMPLETION LOG %;;f;;f :

N28214.7
[ WELL =VETUS/COMMENT.S [OCATTON BAST (Ai L -
ACTIVE {Ralngﬁed 2/28/88] : EAST OF WSSHAR QUARRY ) TARTR3 R

THICE AIT RARE & sJ0kL TUC ELEWATITOH -
GEU-TECHNULGG’H" ~INE. - CME-TS 4871.8
4638

T AT PRGN HOH T ZeHTAL & Em;ﬁfgg Eﬁf‘m?m* FOCE 170y TPRUNG ELEVATTOR
F'l] 25 kB HSA, CHE 40

ERTLL FLUINS & ADSTIVES [ CASING TTPE, DEFTH. SIIE "g ?E'ﬂﬂnm sTICKE
WATER . SCH 40 FVE, 2° 8.7 _ 3
TETE START : TATE FIATEH . ' Ea TRV TR IV ITY (ER/ a8t
l2-0f-35 - |g—[5-85 ) .

LHI%%E@EEF{H&MQQEG by P.Fatchin ZIEEIQBJ '

WELL OIAGRAN .

|
1

Humber
"PEACENT

SAMPLE fBUN
Recovery
n# ar RGO

DESCRIPTICN AND AEMARKS

BRAPHIC LOG
STRAT. UNIT

=

x S0IL/RGCK.
class
- | ELEVATION
lest

Tonsel, reoid and Groamnts P ——

o Topsti, argankes and reots. ' Caging with

Locked Cower.
L SILT. ek brown, moist, trage clay, abundant Cempnk Pad wlth

arganics. 4 = 4 Jdzmater
SILT. ight brown, medlum plastle, pedum sUff, Protective

L .organicy, biecky, Detoning Cifyey, Fetk rodules Posts.
and velna.

™

k.

SN

o

&

Grout—
(EnviraPlug)

M SAND. coarse, from & to 8.0 f,

= SILT, gray, very fine sand, mlst ta saturated
. trace day.

T
FOL-ALLLYIUM

1 S.H SAND, floe, malst bo saterated, trace =it .

Aieger refusa at |57 It

MHE]_ a% luﬁ_ F . LIMESTCME and intertadded SHALE (80/20%3, light. 1

% olwve gy 1o olve gray (5Y5/.= 372, vary tinm .
) B @ned, g, naderstshy frash, lossiffarous, soeng
aig- | Cl reaction. (Dmcoran Formation]

~ Eztmnslysty weathersd zone from 13,4 ke 13T ﬁ
= vary dark gray o black, Inner ﬂaﬂnqp
. ’ 2" 3»:!1 40 P¥C) .

e A A A o A e o 2 e T o oo A A

D O T

Highl fractued. Vertical fractuing.
Finer to mediun oryatatine,

SHALE, durk greenish gray 158471, weathered,
ﬁ, Fre - ciayey, soft, BECORING Moderarey weathersd and
) vary (e grained at 24 11, very thin bedded with

= i fosaliiferous bards to X,

2%

Shales by

LIMESTONE, pate vallowish brown ODTRE/Z), with
= strinper—ilke shaley partings (oo (nterbeads), chert
BAY | ab 324 1L Cweral, dolomitic, [Dacorah Formatlon]

DECORAH-Ins & shi

f/MJﬁfﬂWﬂﬁ?f/M/ﬂﬁﬁﬂ?f
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Cormioss. At 33.2 to 33.4, SHALE, okve .
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. Goarsmly Crysialing, (ool hach,
. 0 Samoie Interval I o Sample Taken  Yrinbma Traximum Paverage

AT TIRAns

Ll

B e A A RN S AT,




1

Total Decih 58.5 fnet.

' T = FOLE, M 1
" WELDON SPRING SITE REMEDIAL ACTION PROJECT MW-1Q48
wfSHEET 2 OF 2 ' '
BOREHOLE AND WELL COMPLETION LOG AT
. T S 102682147
AEEL SYRIUE/CORREN TS - :
ACTIVE {Reloaged 2/28/98) | EAST OF kg _ft_ap e;u,mpw o 7487938
= | = 2 i = . [z
= |YZglz5 215 (B4 I WELL OIAGAAN =
HO R - 5 - 2
oy & :
=halll P %§ 2| - é = . DESCRIPTION AND REMAAKS = -
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WL ] @ Atn =
] I. I . :
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i : '
- L 420
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L (t/4" Sentanite 5 |
852 T T B Fllats} B
] ol -
1 i o
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C T cawities. . ] @ RN
=y CHEH L
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| | I B de.ﬂlh. . Z|  Fittar Pack-mmmimmemen i} — E
T : (Sand 10200 bt 3
T o . . rl.'l : :-
i L =1 [
I L ' F=H
L I o=l -
B Sorden ; et [+ N
00 11 | 12, 0.00" siat HE=% -
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1 L ' = . A
1 B A e
. ZE s
I T o = "
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WELDON SPRING SITE REMEDIAL ACTION PROJECT : MW~1047T
BOREHOLE AND WELL COMPLETION LOG ~ f§i=:@z .
: 10284717
A LRCATION ) . NEEAH “ .
ACTIVE {Aelogged 2/21/98) E.CF WSSRAAP QUARRY 7482305 -
m DRILL M3 MAKE B WOOEL T ELEVETION 3
CEOTECHNOLOGEY, INE, CME-A5 . . i Agpg !
WA mmmmm—?mrmﬁrm—memmn
0,25 & X" HSA, CME : &Y BF : . 455.5
BATLL FLUIOS & ADOLTIVES | CASLNG TIME, DEFTH, SIZE T TBEORX 5 T ]
WA TER S0H a0 PYC, 2" ; Ik . ’ 3 4
‘TR TE, STAFT JATE FINIEH ] WA LEVELE T DATES AV CONDUETIVITY mnuec:
2708285 I S ILLEA A -
: g LI 1= ) :
M - Pl .
- géa E’E § 2 5 E*Séu’?wfcm [Relﬂgg&j F' Patehin E:’E!HQEJ = WELL OTAGRAM E
=@ w = B . ' ' =
oo WAy = =155 B . -
we Zla3Ect ¥ £33 DESCRIPTION AND REMARKS =18 4 o=
3 . .
-—. ﬁ ] I I l ML “TapIgm ur_g'i'm:s. [=[-1E - Pu— — —=7]
. 3 INl L - CLAYEY SILT, Brown to gark brown (T.5YA4/Z), Casing with L
I i I 1 aonptastic, mglat, Dlocky, trace gravel and sand. Iandag: E::a;ﬂ-‘
1| -2 H B : Emen
; " Il Z| 3 - ¥ Diswtbar
- ﬁ I jl I : B é Protecthm Posts -
4 Hl -
5-1 EE 7T &
5_ . ! I ! — Y srout ) -
t I I = {EnviroFtug) : B0 —
| il [ | 7
82k I GRAVEL andt CLAY, dark reddish brawn (5 fR2.572), i
ﬁ" “1 % - madum plastic, dao, chert and sand, g
. 1 - I _ . ) . ] _ﬂ'l
| m = !ﬂf 50 et Auger retusm ak || i Started corlng at 1.5 14, g -[455
Frr Interbadded LJHESTGI'-E {B0X] and SHALE,
B ﬁ. 50% n—— Limedkonm 15 1 ray (3B, vary thin
i —— * iereguiar be q. uew W grainad, hard, frash,
shaley., Shalm ls caicarmous, ollve gray {E‘rqﬂ,
- vefy thin Bedded 05" to 3" (ancept fof thick beds -
ALW=7 aax [ tascribad later), hard, very fossiiferous. Cwarall, Tnner G
i : medium fractuced commonty on partings, (Oecorah’ . .
15 Farmatlarn] .
. A S
20 451
4 ..
. n ; 4]
1 a7y e i
25 A 440
SHALE dark graenish gray tﬁﬁdfn} Claymy, very
thin beoded ang flssi, soft, with very fossillfereys
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hgh perosity,
30 Intergecded LIMESTONE and SHALE, ag before, “LEE By |ais=
vary foasiiferous., L : . o
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WELDOMN SPRING SITE REMEDIAL ACTION PROJECT | . MW-t0A7
BOREHOLE AND WELL COMPLETION LOG e
- : : - Q2R4TLT
3 ) TOCATION ERET Al
ACTIVE {Relogged 2721/ 065 ] E.GF HSSRAF QUARRY - T4B238.5
l g al 8 |x = . =z
z_EszE 2|2 (Eq Z WELL DLAGRAM g
LE(ugdal s | B (58 . E =8
o EZeSLE] - | = g o OESCAIPTION AWO REMARKS = ]
= |o- E Z | x|; - = ﬂ
“@ ko b w
s . ! 23—
4 sH [ I ki
Tl '
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1 my | porosity. ' /Z {.25" Bantorite Priats)
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poroalty, vary fine orained bo sublihoorathis with [ : e |
1 I L miver chert 35 small (5" podules, delomitle (brown 9 ] R )
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45 1 e [PE3tEIn Formathand = Scraenw el Nt
T = (F 2ch 40 PYC 201G shot’] - 420
T - E : A=t 1]
I L ] b b
] CoEEE -
LT =FH |
| - gL -
50 : - Hi=i0 s
. [ol==l: Lr -
L - =l .
I 4| Centralzar—————— ] :F_. T
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" WELDON SPRING SITE REMEDIAL AGTION PROJECT MN—1048 -
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BOREHOLE AND WELL COMPLETION LOG g
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mmn—;@-ﬂ" : GHITT HT TOCELEVAT I0N .
GEQTECHNOLOSY, IMC, — ETE—?E . SFRACE—TD] —— 483.07 |
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" o.25 § 8" HEA, CME . 50 B BE — 486,30
WATER SLH 40.PVC, 27 el ' . 231
T TRTE PINTER g E VY CONDOCTTVITY er/see]
21898 T__ilz—aa E e e :

. LI = I ,
< gﬁ =2 3 5 mﬂﬁ R (Felogged—f. Patchin 2!211’96] g WELL DIAGRAM gﬂ
28 % Eg 281 3 28 ueacnwnuu AN AEMARKS % B L
287 |& 2 W > 2 ! ' _ E i E

_ : em.w_t. d CLAY, Trowm clay, giit, fine gravel, dry, 5 35 Fi;

J . % L wsntl'u':lﬂﬂlmsm gravst. gr I IE’Q’,‘?&E 5 :\:\ ]

3| o ioin WA

J L i s ]

s | I 3| 3-2Dareter . N
. ?Ea Protecthm Posts . - - % -
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L LIMESTONE, paim yaowish brown - (0YRE/Y, nadiun ' viraPiog) R ]
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L L &ty staining and chay. :Ihrlﬂ bettam of - ! %
. Hammauich. EKIRIwick Pormatio & N 1
B L " Thierteeass LIESTONE and s‘-rm.E ®O/A0%) to B N ]
i85 {t, thet 70X Snestoma. - Limestone is light clive - = %
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| wrsguise fidding, hard, frzsh, medien fractured, 3 .
slight porostty, vwery Fosall! erous wikh tozsl 3 & 55—
| fragmants in matrh, somewhet shulay. Shime |5 = i e
: primerly olve gray (574411, fresh, very "‘\\. -
az% L tosskiterous, ireguiar very thin beds 1o .3 — -
for gremn shale oed (conspuoud) from 24.5 to 20 % _ .
L ft., concaatriz fossl structurss In shals mabriz, dark h\ .
gray, haed, weak porgsty. {Decorah Fermation] h\ T
L : : : Irnar Casing '{ 1 e
] .
.. : % P
R = -
-‘%
L . N i
L - _ .
@ % g
~ g N § |
L % i
e % .
4 8% B \‘\“ -
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| LIMESTGNE =nd SHALE, a above, . % )
n . \\} -
- A
- %y '
% 435"
L N .
£ ‘R
.o [ ] = a ‘% -
L - ’ ' - . —
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WELDON SPRING SITE REMEDIAL ACTION FRQJECT MW~1048
' - . SHEET 2 oF 2
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' ACTIVE - {Relogged 2/21/38) : E.OF WSSRAP BUARRY W OF FEMNE OSAGE §. - 7479281
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' EE é Efow | T ER ' . E
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! | portngs. Overalt, hard, fresh, stylolltic, with ©
| gecashinat very psie orangs (0TRE/2}, slightly Zam
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— E 1=F
1 < Ser A= -
45 ] | ] — 5 [S‘myat} ! k £ 30—
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WELDON SPRING SITE REMEDIAL ACTION PROJECT | p.m 1049
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BOREHOLE AND WELL COMPLETION LOG sl
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Lu:ﬂ:dﬂ +9H -
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= . = - ) o
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=0 E-3 e Lo e . ! : =3
a [ =] ~ 0 [
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it o ' : i N B 4
| : : S :
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1 : 1 | Fres warer at 3.5 :\E .
Il N . -+
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WELDON SPRING SITE REMEDIAL ACTION PROJECT
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BOREHOLE AND WELL COMPLETION LOG e
| | AT osaarase |
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SQIL BORING QUARRY “427389.85°
T — [ORILL RIG MARE & WoOEC ™ ot [
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04-15-g4 - 05-21-34 §§ Vos-e-g4 Yoorlgas | o o
. LLTHD
. Z |lonlald Mark@hu son (relogged P Pat = :
= EE_E =21 83 5 mpson {relogged P.Pat chir 3/4/98} Z WELL DIAGRAM -3
e |zigBlEs) B £ |0 . DESCRIPTION AN REMARKS = il
- el o= e - fary
L h 5 . ’ " . w
] - | B (Fil) Gravad drive, Inestons, <25 = 20 [
= : . i
- o o .
E _ : : .
B L= . - y
. = ~ HILTY SANDY GRAVEL, yellow (FOYRT/8), shif; dry. S
l ﬁ 5‘5 L - . ) 480~
a .
5‘* ] . CLAYEY 3ILT, dark yeBowish bromn {I6'rF+/8), ]
i . I slightly. plastic, very stiff, skghtly meist, mner * J
ﬁ | I | -Bmastons graveh.
Tl M, [ SILT. dark ofve brown (25Y8/2), soft, molst. minar 7
: S0 | . OFgenic debrly, v
A \ CLAYEY SAND, ofive brown (257415, vary fng (o /' 1
A fine graioed qumrtr, vary molst, - : 7
7 SILTY CLAY; clive brown {2.5¥4/73), edm te high :
IO : 'y plagbcity, stitf, mogt, trace orgari:: Fadx stainmg, T
A4 | wedtherss noduley, |
/" Y SILTY CLAY, dark olva brown [L5Y5/3), medium ta .
P 1 _F  high plasticlty, vary stifd, slighily mut FLECII and 1
" /./ Calchim carbdnate concretions.
7 r x
', .
/7.; B Becms dry, sichangiged at 14" 4T
-15 e : .
- AL ]
e LA L 1=
/., 3 i
/;{'// L . g -
(VL F T ELAYEY SILT. Tght olva brown (Z8V578, ol - sk |
20 1 | -slightly motst, Fads staining, stratified Felr
I | r} . nodubes, v._:alclum carbonate nodubes. ] 1
Wi T ' .
T T STV GLAY, gar alve wray GVa/E T o y
A4 1 madun phasitc, hard, dry, calciun Sarbonate i filfng F
W raciures, . . :
5 - ' 4850
2
. A '
25 7 — . 1
: e .
g /oy T SILTY CLAY, dark qive gray {SY3/2, slight Lo T
Lot mediym pinsticity, dry hard, calchon carbonate o
- ([ \_filing fractues, Fafy atains. 1 .
in CLAYEY SILT, dak odva o (57372} notthed with -
& owish brown [10YAS :dt, meist, Feli and /- L
. o concretiony and staining ) L=
30 ; ] SILTY. CLAY, dark alve gray iﬁma}. !tht / : .
. Akt . paasticity, dry, hard, skhcisnsldas r
H, CLAYEY. SILT, yelowish brown (OVHEZET, very h4 1
5 -\mistta wet, Fali and MnOx centrations amd
1A stalrireg, ecoming saturated at 30,0 faet, . -
’;f GO\, CULAYEY SAND, dark dive gray (EY3/2), vary five
A mngc quarty, seit, saturatad, T
AT HCEN, SOTY CLAY, dark afve.gray (5Y3/21, vary SHTT, 460
. Tl nolt, F&0x and WO stainkg and concretions. /-
35- _ 1 TLAYEY SILT, yelowish brown (OYRS/A, 3aft, - 1
. motst, Faln siankg,
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T.ioSeEBLE | g ign . . > =4
NEHEEEHEIEIRL = 38
wd Zgses) D120 . DESCRIPTION AND REMARKS = =

h _ _
W ML SILTY CLAT, dark olive gray (32,2}, high _ _
4 : e r,; CH | ptasdety, stiff, motst, Felx and Mnla concretlons. _ <
4 Por Z; )
' P L ]
N [rirsind )
T Pl
° . [t -
40— el B ) .
U727 F SILTY CLAY, dark obve gray (5¥3/2), high _ - .
[e e e pimaticity, stift, moist, stratitlad, gracuairy changes . o
[le [ cobor'to oark gay EY 4 At 43 . - -
%’% WL - CLAFEY SILT, dam gray {5Y4/1), gome fine grained : -
| | I - sard stingars, saft, saturated, - e
. ! | b . ) ]
45 I =
i1 L ]
1 Il
il 1 ) L .
| 1 J
T _
K, ]I 435
| IF
N - i
50 i | 1
- Il F CME zamplng terminated At 51 Logged from ' ) .
| I i | auger curtings. MO 3AMPLING. . |
L |
Il 5| o
] 1 l | 4 o
hh— (1 g | _.
. it - Sampies not coleched, rotary asuger wasn, CLAYEY :
| | | -BILT. dark gray EY44), 2oit, saturatad, A
B At |
] ' | | ) L .
4 ! | t e . . A2
! l ! Gradms ko SILTY CLAYEY SAND., |
60 1] SILTY CLAYEY SAND, darh gray (SY4/10, vary fine o N E
J . 7 A & orained quartz and oxides sand, saturated, trace - o =
< graan~twosm phyRosilboates mina s, |
4 Ji f/ L
£q L h
4l 5? R 420
ﬁ&‘li 4 7 - T
“ A L -
1 £ _
- 4| ~
74 L 5]
[ Piia |
1754 b siiv cLAYEY SAND, dark gray (5Y4/N, very fine it _
P prained cutdes and ouarkz sand, saturates, Bquid, .
i - trace greanwhrrmm micaceo rndnerens P
. B =
;/ - Ayger rafusal at T4 feet. HX corlng beging, 2, S BV e,

' 1 |2 e | LIMESTONG, oale veliowish brown (OYRS/2L, very L - - S }

}’5 fine grainad to sublithographic, (contiwed = -
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He 32523 52138 - i S 3
&7 |GEC|Ew| w] EEY OESCRIPTION AhD AEMARKS = s
“@ by o (5 w
1t ms ATV W BDEONCanT warm Draws thal &%
T | commonly sodutloned out Imaving "honevoomn® :
I , 1 anpegranu Eurmmramtlsdutlnneg are fAlled with N
L gray oTange grontar claysy caiciie, rock 1g
2T hard, shghtly to moderatety weatherad. Clay 1
E"EEE | E depasition In burrwe to approvanately 7T fi. Chert, -
- very ligak gray (M), as noduley, <5%, to 2 inghs
[ F. | arevary porous, bittte. Owersll, siightly poraes, (e
. |1 with inferconnected vuggy mmslt-,r it soiutlored
80 I l I [ bdrroks, ;I?suly fracturmd. - i
- | L J
L1
C I 1
| L k
) T )
s : [ I L L ]
. 85 [ e by
. . L1 T .
I : | i 1
T LIMES TOME, yallowish ?ﬂ' [5‘(]")’2] M et wikh '
B T E o browhist gray (SYR4/% fine b0 vary fine grained x
ﬁa" [ L - Cmecriticl, sity, dolomite fked worm Gurrows,
1] Duodomite |3 attersd to grayish ormnge 1o 30.5 1t ]
] | Chart, whita (H&) o Bght gray a2 noculas and 24
1 - blreaer flllings, vary porous R Bihermd, <5K, =
90 | | styiithic with delembic shale pertings on Svioltes - .4
. L1 and a5 wavy partings. worm Durross generaily, '
: ] L - elongatad aleng bedding, sparte from 84.8 to 88,4 N
1 1 £t Oymral,; magsive bo thick bedded, closs te
| L. mescEem Fractyeing, moderats porosity, Tossts g
I | oIf ficait Eey cnstrn@ulsn, fraah, -
[l i 1.
| : | i e
| = ;
95 T ] - b E
s | * i
1 I ] B 7
= | -
. L - 4
) 1 '
- L 5]
160 : — 7{
1 ’
| L -
L .1
I I g - ' . 9
[ R >
T .-
: L L L 385—
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I
I i J
. ] .
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| L 4
) I
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L
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1
| . -
1
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h - i)
: | Ims
N [ 54 B
B 5 R
} i 385
120- B F
| L
T 1 I~ .
| -. ) ) .. )
I L - _ : - [0
. [ - . ' '
125 : . | | o .
[ 5 ) : ] o
' 14 L LIMESTONE, twadtom ght gray (Nt to lloht clive
I aray (5YA/1). Gerersl 3BDERNTE Of WOrM Durfows
v L but 5tif closely spaced 1=4% styiofitic shaley _ .
T artings, dolomiilc, WEAd BpEEErEGRCE T S0Ne : e 14
F  lntervals with many fosdls, very firs grained, mediun _ - IRy~
T . bedded, minor CaClte vug Hilhgs. _ . T .
!SQ o T — : .
1
- L
i L
] .
1 - A
: i 50—
; .
135 -~ 3
B
! L
] =] B
T »
1 - J‘ﬁ-—
{140 T =
1 L
. : I
{ .
s T TOLOMITIC LIMESTOME, yaliowish gray - [SYS/1} with
. : Il?ﬂt ciive i Iaminated Inteevais At asT to 4O o e
™ ff. Bnd 153 to 1545 1, subithograghic thick o
bedoed, {osalifercus with irahsycent calcite . : .
!45 X [ reciscement of fossll; vertical calcite velnbzty at
- | 1523, imw rvx latunastiong, styloltic, Laminatian
omet hawn very thin Ciotely spaced wary -
| lzmnadons, Ovaersh, Fresh, medul freactursd, weal
1 as © pohosity with eccasional white chart nerdulas. - Very
T L ihin beckisd in [aminated Zonms. _ . . .
| - _ . ) _ 235
1150 1 T
] =
o L 0=
- “DOLOMITIC LINESTONE, meglim ight gray (e} |
15 5 : " _mettind with brewalsh gray (8YR4/0 {contlmedi
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= {&E] =] ;‘?-, b= i
Sl Y = - o o
T T ims = mwwmmmﬁs e
a dal partings. Chsrafl, medmm bty Mhick bedded, mbindemt :
m delomitic Gled worm burrows. orlant ag dleng beoding E
L primarlly, with 2énes of wavy stylolte shapey
b1 ﬁ a8 { " partlngs and occaasional I* beds of coarsar i
i L - materiat with fossis, fresh, hard, clasew rrar:turau. i
¥ o shght poresity. ) _
17 = BT
160 — "
]
G 4
oot ]
I L i
K .1
I 3 120
165 T = .
i 53 B h
| L 4
T . i
70 4 F :
] ]
I 1
175 — . |E ]
s | LIMESTOME, &9 above but generafiy Ao warn i
- L buirows, Shaley oartigs awmmately 2" spacing,
o af L shyinlids, Hthographic, thin baddmd. 4
. 1305
- [ LIMESTONE with bacs of shaie, shaley, Debbie 1
- coaglomermte and tan dolomite. Thin bedoed, -
Limmstone.ar above, shake 1 cive gray ta brosmish
b bimchk. (SYR2) Cistinctive shale bed from 88,8 to =
- 187 £, Pebble congionerats showa clasts ta Tmm In .
B thin 27 Zone within the brown shaley matarlal, 130G
: Limastar with halr thin greenish gray (S50} ’
185 —  partings from 194,7 to D05 f1, .
e ' .-
i X = |eas—
A | DOLOMITIC LIMESTONE with vu-gahrn shaiey
nartings and thin beds of very fina ogites, thin
L h-ndd:d torm. Color la *g.tn Yy pEln -
orange U0TRAS2S to tan brownkch black & -
L eartings, fne grained, very thinly bedded, moderate E :
. parosity, some fthin paobis conglaseratey and B |
b zGmes, Some thdn Dede ¥ ol deloinite, Dccauimal 200
. thin 5" shaia tads. (condrusdt _?_i_![- T
195 - )
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[ | mFE(LL| w | % o - . " [11]
x| = |z |5 _ . o k= &
4]
m LA det . R mrtlngu,i_ BRI ] % j
At 194.5 11, DOLOMITE, silar to dosltic Imestons  * 3] - .
1 ;’/ \abmre but epkiredy dolomite. Hgh ograsity, _ )
| % abandant dark gray [sminationg whiciT| dre hai thin, . i
] g tinctive eassive dolomiie, very paie grange From : .
i 194.8 Lo 155.1 it _ : _ . | 285
Tob Dapth 197 lest, -
D00~ - :
1 ] I m'p__
05— - 1
:. L .zrs-
210 - ,
] I oro-
215 - T
] [ 06
P20 - :
. . i -. m';
225 - |
: - 2 295
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N R R R o | el
35— . : - . o — ' —
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3 T . mmmm%;—mm.m jil] WWUND ELEVATION o - .
A.25" 9.0./4.26" 101 3" CORE - A, 520U - AT ] 53047
L 7185 & & CRETNG TYRE, DETH. STZE | 2§ TEOROX TR :
WATER . . .
GETE sFmT TATE FITLER - a wATEH'EE'i'EL'E"E“I:II?EE |"HTOA COROUCTIVITT (cm/%ec] | -
08-18-34 0g-28-494 B - v 1
w = @ CITAOLOGY 8Y _ = . —T=
= lu 3 - = E § S é,, R. Cato-Johnston = WELL GIAGRAM 5
=@ oo 2 gz . % E
B = = F = o
2 g 328l 31|39 © BESCRIPTION AND REMARKS = o
[ DZEZ|WBE » = = —
il 2 =
AL CCRYET ‘.-1LI Tavk Bidwn [IDYM, T LINE _
| | | M. trm, organics. 5_3?%
ity SILT, dark yelgwsh brown (0VR4/4, nom-plastic, 3
53 i i | i o flen dry, organgyd. )
Bl it [ :
| | i 1 Limestane gravel, 3" diameter E
| : ! L .
1| () _ : |25~
. i | "l M CLAYEY SAT, orowm (IOYR4/3), low pimstlcity, seft;
esa | I f alighthy: matst, orgmmcs. : .
R L ;
. I | |
: | i | 2 .
I : : g
| I ' 1 [ GLAYEY SILT.brewm (W0YRSA3), craasad moityre
I\ and clay canbant, nedum plastc, mottlas W slit LFoae
i Fedy stalns. -1
i
- ﬁ H4A"EH SILTY L AT.Drewn (7.5TRE/3], rugh plasticiby, firm, |
g/jj C | mottieauth siit, brewn. G0YRS/3).
b -
AL I~
friet .
[ e, o .
[ . - . : a5~
[t F Mottted vt sty ciay, dark brown UOYR3/3), mica, ]
] quartz, = T
e, .
L85 ﬁ_ o s ] . . # ]
Pl F Incrmased st content. g ]
P L . .
forine ™ .
ey _ 1
/ i "SANDY CLAYEY SILT, reddish brown (IOTREA, ow g0
: tI . ptamdgity, sott, moist, Fade, organics. | St
: IM] : . -
== | - o
1 f TR - SILTY LAY, dmri yeicwish brown [[OTRS 4] ]
A L mescBum plaaklc, G, sod Thws sand, of ganlos, .
e - FEDx. ) o N
W | " ETAYEY SILT, brown (OYR4/3), iow plstiaty, firm,
il SEgRnCI, 5o
1 CL | GILTY CLAY, brown (OYR4/3), low nmmw, flem, e
o _f . A L Fedn.-
ﬁ. /./;/:/ . | B
. i -
L A L
4, _ . . 4
" 2} [ stitter vith deoth, soms rock chips, arganics. oo
,-:/y_/ L . . T '
b A B
P4 4
L A
“, CLAY, dark reddish brown [5YR3/41, high olasbicity, .
e L. gHET, with chart, :
£ . CLAY, yeliowish rad (5'R4,8) high pliltlclty very. . 11 3
sHfT, with chert chips, :
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S =] 2 |x = . =
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- i eI et - =
HHELEHEIEEE 2 ; =8
= -3 ] i =5 o DESCRIFTION AMD AEMARKS = ) i
& FEF B R & ' a
Vi3, e :
L /./ . = o 95—
7 P . Auyger Tefusd with sanpker 3t 30 feet, Contingsed r -
) e auger with plug to 44 faet, R, E
=
- = -1 T
2|z .
40~ - : "
J L ﬁ [ 90—
T 1 %ﬁ_ EE N s LIMESTOME, pale yelowsh orown (FOTRE/2 Lo Hght 3 i
45___ shl |—  gray (N7} fine to Feeclum crystalline with somes of -
[ coarsely crystaline asodated with very fracturag g5
@ L. b fosslifercus 2ones, thick bedded, very fossliferoys -
and stylolithe, aightly weathered with Intervse i
i y % 1 l L showing solutloning and modermte weathering with
) ) T Fal from BE.S to BT.A £t and T4. to TT.Q M .
- . T . b Thase zonas have toution siyloiies and
T pinpgink ke 1", Overaldl cloaaty fractured prinardy . .
b : T ~  along stylslites, secondary mineralization ang clay
. T In traizbpres ded vig fllings, Marcagite (led vugs E
50_ T ] b gre froah at AT.4 FE, genersdy wash poroalby,
1 Stringmr-ie shaley partings from 774 Lo 40,8 £, 450 —
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|1
I [ |
[ i
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; o
| Bl [T B
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1 i .
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DESCRIPTION AND RENARKS

WELL DIAGHAH

ELEVATION
1eet

R

Kimmswlek — STRAT. LINTT

85

oo

]

LIMESTOME and CARCARARECUS SHALE, imastarwe
Is tight obve graw [ETBII]' ltmeqrapHc thin ba vary
thim, Irregedar beﬂd!n s, moderaba
parosity to S05° 1"t. en wealt gHghtly weakhared
to 205 ft. than. frmsh, hard, Shaie i primarily - ollve

.%rw brub i attersd ko Jark yelowish orange

Y RAE) trom B4.5 to S08 =lthough potteng of
tha same depth are not altered, in altared Inbarval

. shata has greater porodily (moderste bo highl. ang

Increadsd miargranaar cliay, cvarad fresh, hard,
vaiy thinly badded to exireme, actassional softer

" Elay rich beds to .37 showing high flesiity, l:_lvaraH
- yary foasiifercus, meguarty bedded with

aceasslona pebbie—iMe clastis of hmastons in the
shale. Brownmh BHack (SYRZ/N, ofgantc shalm (27
at bade of ‘siersd Tone at S0.5 1t

Darker rands of wav (M3} and medion derk
ay (Hdh, 1™ thick |mxs, tasskifercus ponm-r
Eghber Nmestons. :

_Fa‘ssl Tore.

Emrsﬂ.grﬂmd. mediun Imt gray [N

SHBLE, dark gresrish gray (&4, 1agsilts au:‘.
sote, fisshed, sorous umntarbads et trgallferous
[immst cere hatsh.

LIMESTONE and SHALE, nterbedded as before but
Erastans is very tosalfaroes hash, sight gray

N
SHALE, darh grasnish way {564/, thslad, torshs, -

quartz.

INTERBEQDED LlivETmI-: and SHhLE. fregh,
cenge, Tingty Grystaline, some shaely aywers,

LIMESTONE, §ght grany Lo vary ght (7.2},
Fresh, vty Hng'tsr G‘vstati:e. :ng:z H:E;hw -ndt
thin beddad, quartz Aling In tedding.,

" LIMESTONE, pake yellowish brown {HIYRB/2) to

G55 M, than moderatsty #oht oray (MBI with

- prgwnlgh bimch (EYAZ/), strinper— Jlos yhalsby

ﬂarttn?s har=thin to Bmn, Ithoig:rmﬁc.-thln beddmd,
[T 8 ﬂ'u'f'lsh ar AT 4} calcarsaus
Cly o kit m‘ﬂinq IrreQuar wegs and

partings stacting at 105 &, ¥Yary hard tan dojomite -

rocpliEs ot H22 to H2.4 ft. and at N5 by 3.3
{on npad)

Dacarah’

W
il

F———— #aiun

.
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- ™ - = @ |cA ! [ =
S Sl = - ) & i
- e TE. of ennier shie oF 3 Chy®y Shalb GesT oM }
aperodmatety 125 to H3.3 (1. Qcoassional dolowlte )5~
7 T nodules threughout seekion, sommtimes vaTy poroys. i
Overod, Imestone 5 medun fractured win weak ]
N 4 L " porestty ahd fessliferoys in hash bands, 1
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